
( 9 RU ' 2 174 845<C2 



(51) MflK 7 



A 61 K 48/00 



POCCHtfCKOE ArEHTCTBO 
no nATEHTAM H TOBAPHbIM 3HAKAM 



< 12 > OrMCAHUE M305PETEHM« K riATEHTY POCCMMCKOM 
OEflEPAUMM 



7J 



00 

O 



(21), (22) 3a*BKa: 95117922/14, 26.01.1994 

(24) flaTa nana/ia Ae^CTBUfl naTema: 26.01 .1994 

(30) npMopnTeT: 26.01.1993 US 08/008,342 
11.03.1993 US 08/029,336 

(43) flaTa ny6nnKai4MM 3aflBKn: 10.02.1998 

(46) flaia ny6nnKai4Mn: 20.10.2001 

(56) CcbinKu: US 4636385 A, 13.01.1987. Wolfe J.A. 
et al. "Biotechniges", 11(4), p.474-485. 

(85) flaTa nepeBOAa 3aflBKM PCT Ha HamiOHaribHyK) 
*a3y: 26.08.1995 

(86) 3a*BKa PCT: 

US 94/00899 (26.01.1994) 

(87) ny6/iMKai4Hfl PCT: 

WO 94/16737 (04.08.1994) 

(98) A/jpec fljij? nepenncKn: 

119034, MocKBa, ripen ncTeHCKMM nepeynoK 14, 
CTp.1, 4 3T3M, Toy/iMHre MHTepH3LUHn V\hk.\ 
fleMeHTbeBy B.H. 



(71) 3a«BHTe/ib: 

AMepnK3H XoyM npoflaiac KopnopaiiuJH (US), 

fl3e BMCTap Mhctmtyt (US), 

fl3e TpacTMC o<J> A3e K)HMBepcnTM o<£ 

neHCMfibsaHMfl (US), 

BuHceHT P. 3ypaBCKM flacp. (US) 

(72) Mso6peTaTenb: flSBMA 6. BE0HEP (US), 
BmuibHM B. BHJUlbflMC (US), Bmh BAHT 
(CN) , Jlec/iM P. KOHH (US), MaMKJi flrc. MEPBA 
(US), BuHceHT P. 3YPABCKM mji. (US) 

(73) naTeHToo6jiaflaTenb: 

AMepuKSH XoyM ripoflaKTC KopnopoMLUH (US), 
fl3e BucTap MHCTMTyT (US), 

fl36 TpaCTMC 00 fl36 KDHMBepCMTM 0$ 

neHCMflbBaHMfl (US), 

BuHceHT P. 3ypaBCKM flrcp. (US) 

(74) naTeHTHbiM noBepeHHbiw: 
fleMeHTbeB BnaAMMMp HMKonaeBMH 



CM 
O 

m 
oo 



(54) KOMn03H14HM M CnOCOBbl flOCTABKH TEHETMHECKOrO MATEPHAJ1A 



(57) 

M3o6peTeHne othochtca k o6nac™ 
MeflMi^nHbi, a MMeHHo MeAmjHHCKOM reHeTHKe. 
Cyu^HocTb M3o6peTeHnn: b icneTKW MHflUBMflyyMa 
BBOflm reHeTunecKviM MaTepnan c yckinnTeneM 
4>yHKi4MM nonnHyKneoTMfla (HanpuMep, 
6ynnBaKanHOM), a Taione bboaht MoneKy/ibi 
HyK/ienHOBOM KMcnoTbi, He coAepwamefi nacTMLj 
peTpoBupyca, MoneKyna HyK/ienHOBOM KMcnoTbi 
BKniOMaeT TaKyra nocneAOBaTenbHocrb, KOTopaa 
KOAnpyeT 6enoK, b cocTaB nocneflHero bxoaht 
no MBHbLueM Mepe oamh an n Ton, MAeHTMMHbivi 
nnn, no cyiAecTBy, aHanorviHHbiM annTony 
aHTHreHa, npoTMB KOToporo wenaTeneH 
MMMyHHbifi OTBeT, npMHeM HyKJieOTMAHafl 
nocneAOBaTenbHocTb onepa6e/ibHO CBflsaHa c 
perynflTopHbiMM nocneAOBaTenbHOCTSMM . 
TexHMHecKMM pe3ynbTaTOM M3o6peTeHH« 
^BnaeTCjq paciiiMpeHne apceHana cpeflCTB 
npoTMB BUM. M3o6peTeHMe onwcbiBaeT Taione 
cfjapMaL^eBTMHecKyK) KOMno3HLiMK> m Ha6op aha 
ocyiAecTBneHMH cnoco6a. 3 c. m 45 3. n. cfc-ribi, 
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(54) COMPOSITIONS AND METHODS OF GENETIC MATERIAL DELIVERY 

(57) Abstract: 

FIELD: medicine, medicinal genetics. 
SUBSTANCE: method involves introduction of 
genetic material with enhancer of 
polynucleotide function (for example, 
bupivacaine) in cells of individual person. 
Molecules of nucleic acid no containing 
retrovirus particles are incorporated also. 
Nucleic acid molecule has the sequence that 
encodes protein which involves at least one 
epitope identical or similar with antigen 
epitope being the latter is a target for 
immune response. This nucleotide sequence is 
bound operatively with regulatory sequences. 
Invention describes also a pharmaceutical 
composition and set for method realization. 
EFFECT: broadened arsenal of agents against 
HIV infection. 48 cl, 1 tbl, 19 dwg, 59 ex 
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H3o6peT6Hne othocmtca k npenapaTaM m 
cnoco6aM Ana BBeaeHu* reHeTMHecicoro 
MaTepnana b KneTKM MHAMBMAyyMa. (IpenapaTbi 
m cnoco6bi M3o6peTeHM« MoryT npMMeHHTbCfl 
A^fl flocTaBKM 3au^MTHbix m/mhh nene6Hbix 
areHTOB, b tom MMcne m reHeTMMecKoro 
MaTepna/ia, KOflnpytou^ero 6exiKOBbte mmlughh 
A^fl BaKunHa^nn m neneSHwx oenxoB. 

B KaMecTBe cpefldBa 3aMeHbi Aeo>eKTHOM 
reHeimecKon MH^wpMai^viM paccMaTpMBanocb 
HenocpeACTBeHHoe BBefleHne b wmbom opraHH3M 
HopivianbHO ({jyHKi^noHMpyjoiAero reHa. B 
oTAenbHbix nccneAOBaHMflx flHK bboaat 
HenocpeflCTBeHHO b KneTKM WMBoro opraHM3Ma 
6e3 npuMeneHUfl BMpycHOM MacTnubi m/im hhoto 
MHct>eKL4HOHHoro BeKTopa. B pa6oTe Nabel E.G. h 
Ap. (1990) Science 249, 1285-1288 pacKpbua 
caMT-cnei^nc^JUMHas reHHaa aKcnpeccnn in vivo 
rena 6eTa-ranaKT03MAa3bi, nepeHeceHHoro 
HenocpeACTBeHHO b CTeHKy apTepMM MbiujM. B 
pa6oTe Wolfe J. A. m AP- (1990) Science 247, 
1465-1468 pacKpbua SKcnpeccMa 
pa3Hoo6pa3Hbix reHOB-penopTepoB, 
nepeHeceHHbix HenocpeACTBeHHO b Mbiiuubi 
MbiLUM in vivo. B pa6oTe Acsadi G. n AP- 
(1991) Nature 352, 815-818, pacKpbua 
3Kcnpeccnfl rena AMCTpoo>MHa nenoBeKa y MbiWM 
nocne BHVTpHMbiLueHHOH HH-beKU.nn flHK 
koh ct py KUjH h . Pa6oTa Wolfe J, A. m AP- (1991) 
Biotechniques 11(4), 474-485 KOTopan 

BBOAHTCfl 3AeCb B K3HeCTBe CCbinKM, OTHOCMTCfl 

k ycnoBHAM, B/iHflJOLi^MM Ha npflMOH nepeHOC 
reHa b Mbiuji4bi rpbi3yHa in vivo. B pa6oie 
Feigner P.L. m G. Rhodes (1991) Nature 349, 
351-352 pacKpbiTa HenocpeACTBeHHafl AOCTaBKa 
b KanecTBe neKapcrBeHHbix cpeACTB 
BbiAeneHHbix reHOB 6e3 npMMeHeHMH 
peTpoBMpycoB. 

B KanecTBe anbTepHaTMBbi cnocooy 
npoTM BonaToreHHOH BaKU>iHau,MM npeAnoweHO 
npMMeHeHMe np*Moro nepeHOca reHa. B 
KasecTBe bo3mo>khoh CTpaiernn BaKu,HHaLi,HH 
npoTMB BUM npeAno>KeHO npmvieHeHMe np«Moro 
nepeHoca reHa nyTeM eAMHCTBeHHofi MHbeKUMM. 
klMetOTcn coo6meHMfl o HaSniOAaeMOM 
KneTOHHOM mmmvhhom peaKLjMM Ha BI/IM-gp120, 
B03HHKajomeM npvi BBeAeHHM b KneTKy 
nna3MMAHOM flHK, KOAMpytomeM yKa3aHHbiM 
mMKonpoTeMH. PCT MeacAyHapoAHaa 3aflBKa noA 
HOMepoM PCT/US 90/01515, ony6nnKOBaHHa« 4 
OKTfl6pfl 1 990, pacKpbiBaeT cnoco6bi BaKU,HHau,MH 

MHAMBMAyyMa npOTMB naTOreHHOM MH$eKUjMM 

np«MOM nKTbeKUMevi oahmx TonbKO 
nonnHyKneoTMAOB b KneTKM MHAMBMAyyMa 

npMMeHeHMeM OAHOCTaAMMHOM MeTOAMKM. 

flpHMeHeHMe TpaHCC^ei^MpyraumMX areHTOB, 
omMHHbix ot nMno4>eKTMHOB, cnei^ManbHO 
MCKJiK>MeHO M3 pacKpbiBaeMbix cnocoSoB. 
CTMMynMpoBaHMe MHOKynMpoBaHHbix KneTOK He 
pacKpbiBaeTC« m He npeAnonaraeTca. PacKpbua 
BUM BaKL^MHa, cocToamafl M3 BBeAeHHbix 

nOJIMHyKJieOTMAOB, KOAMpyiOLAMX BMpyCHbIM 

6enoK gp120. C b h AeTen bCTB o AencrBeHHOCTM 

BaKUjHHbl He npMBOAMTC^. 

B pa60Te Thomason D. B. m AP« (1990) Cell 
Physiol, 27, 578-581 m PCT 3a«BKe Ha naTeHT 
N WO 91/12329 pacKpbrro BBeAeHMe b 
MbiweHHbie KneTKM 6ynMBaKaMHa (bupivacaina) c 
Ljenbio Bbi3BaTb nponMO>epaL4Mio caTenMTHbix 
KneTOK b BMfle qacTM motoamkm nocrraBKM reHa 
npM yMacTMM peTpOBMpyca. 

Hacroflmee M3o6peTeHMe othocmtch k 
cnoco6aivt BBeAeHMfl b KneTKM MHAMBMAyyMa 
reHeTMMecKoro MaTepnana. Cnoco6bi BKnioMaioT 

CTaAMM KOHTaKTMDOBaHH« KneTOK MHAMBMAyyMa C 
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ycMflHBaioiAMM <4>yHKUjMK) nonMHytcneoTMAa 
areHTOM, b KanecTBe KOTOporo peKOMeHAyeTca 
areHT, o6nema»oiAMM nornoiAeHMe flHK KneTKOM 
MnM ycwnMBaioiAMM BocnanMTenbHyio peaia|Mio, m 
BBefleHMR b KneTKM MoneKyn HyioieMHOBOM 
KMcnoTbi, coAepwameM HymieoTMAHyio 
nocneAOBaTenbHOCTb, KOTopaa nM6o KOAMpyeT 
i^eneBOM nerrrMA MnM 6enoK t nnoo cnyjKMT 
MaTpMi^eM ana MoneKyn cJ)yHKi4MOHanbHOM 
HyioieMHOBOM KMcnoTbi. BBOAMMbie MoneKynbi 

HyioieMHOBOM KMCnOTbl He coAepwaT 
peTDOBMpycHbix h3ctml\. LteneBOM 6enoK MoweT 
6biTb npeACTaBneH nM6b 6enKOM, 

O>VHKI4M0HMpyiOU4MM B OpraHM3M6 MHAMBMAyyMa, 

nM6o 6enKOM, cny)Kau4MM MMiueHbio aha 
MMMyHHOM peaKUMM. 

HacTonu^ee m 3o6peTe hm e othocmtca k 
cnoco6y BaKqMHaL^MM m ham b m Ay y m a npoTMB 
naToreHa. Cnoco6 BKnioMaeT ct3amm 

KOHTaKTMpOBaHMfl KneTOK MHAMBMAyyMa c 

ycMnMBaiou4MM o>yHKi4Mio nonMHyioieoTMAa 
areHTOM, b KanecTBe KOToporo peKOMeHAyeTcn 
areHT, o6nerMaiou4MM nornomeHMe flHK KneTKOM 

MnM yCMnHBa*OmHH MMMyHHbIM OTBeT, M BBeAeHMfl 

B KneTKM MoneKyn HyioieMHOBOM KMcnoTbi, 
coflepwamefi HyioieoTMAHyTO 
nocneAOBaTenbHocTb, KOAMpyiou^yio nenTMA. 
MMeiou^MM no MeHbUieM Mepe oamh 3nMTon, 
KOTOpbiM MAeHTMMeH MnM no cymecTBy 
aHanorMHeH anMTony, MMeiou^eMyca Ha aHTMreHe 
naToreHa m onepa6enbHO cBA3aHHOMy c 
perynnTopHbiMM nocneAOBaTenbHocT«MM . 
Monexyna HyioieMHOBOM KMcnoTbi cnoco6Ha 
3KcnpeccnpoBaTbCfl b KneTKax MHAMBMAyyMa. 

HacTOflmee M3o6peTeHMe othocmtca k 
cnoco6y BaKqMHai^MM ^enoBexa npoTMB BI4M. 
Cnoco6 coctomt bo BBeAeHHM nenoBexy 
MoneKynbi HyicneMHOBOM KMcnoTbi, coAep^amen 
HyKneoTMAHyK) nocneAOBaTenbHocTb, 
KOAMpyioiAyio no MeHbLuen Mepe oamh nenTMA. b 
cocTaB KOToporo bxoamt no MeHbLuen Mepe oamh 
anHTon, MAeHTMMHbiM nnn no cyu^ecTBy 
aHanorMMHbiM anMTony, MMeiou^eMycn Ha BUM 
6enKe, onepa6enbHO CB^saHHOM c 
perynnTOpHbiMM nocneAOBaTenbHOCTAMM. 

HacTOflinee m 306 peie hh e othocmtch k 
cnoco6y BaKLiMHai^MM nenoBeica rdothb BUM. 
Cnoco6 coctomt bo BBeAeHMM MoneKyn abvx 
pa3nMHHbix HyicneHHOBbix KMcnoT b pa3nMMHbie 
KneTKM MenoBeKa. MoneKyna kedkaom 
HyioieMHOBOM KMCnOTbl COAepJKMT HyKneoTMAHyio 
nocneAOBaTenbHocTb, KOAMpyiou^yio no MeHbUjeM 
Mepe oamh nenTMA. b cocTaB KOToporo bxoamt 
no MeHbUjeM Mepe oamh anHTon, MAeHTMMHbiM 
MnM no cyiAecTBy aHanorMHHbiM anMTony, 
MMetou^eMyca Ha BUM 6enKe, onepa6enbHo 
cB«3aHH0M c perynflTopHbiMM 
nocneAOBaTenbHOCTflMH. Ka>KAa« M3 MoneKyn 

pa3nMHHblX HyiOTeMHOBblX KMCnOT COAOpXCMT 

pa3nMHHbie HyioieoTMAHbie 
nocneAoaaTenbHOCTM, KOAMpyiou^ne no MeHboien 
Mepe oamh OTnMMHbiM ot Apyoro nenTMA. m 
Ka^KAan HyioieHHOBafl KucnoTa cnoco6*Ha 
GKcnpeccHpoBaTbCfl b KneTKax nenoBexa. 

HacToamee M3o6peT6HMe othocmtc« k 
cnoco6y BaKqMHai^MM MHAMBMAyyMa nDOTMB 
rMnepnponMO>epaTMBHoro 3a6oneBaHMfl MnM 
ayTOMMMyHHbix 3a6oneBaHMM. Cnoco6 coctomt 
bo BBeAeHMM b KneTKM MHAMBMAyyMa MoneKyn 
HyioieMHOBOM KMcnoTbi, coAepxou^eM 
HyKneoTMAHyio nocneAOBaTenbHocTb, 
KOAMpytoaiyio nenTMA. b cocTaB KOToporo bxoamt 
no MeHbUjeM Mepe oamh anHTon, MAeHTMMHbiM 
MnM no cyu^ecTBy aHanorMMHbiM snnTony, 
HaxoAflu^eMycfl b 6enKe, cB«3aHHOM c 
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rvtnepnpon^epaTMBHbiM 3a6oneBaHMeM, mhm 
6enKe. cBfl3aHH0M c ayTOMMMyHHbiM 
3a6oneBaHneM cooTseTCTBeHHo m onepa6enbH0 
CBA3aHHOM c peryriflTopHbiMM 
nocneflOBaTenbHocTAMM, npunewi MoneKyna 
Hy Knew hobom KMcnoTbi cnoco6Ha 

GKcnpeccupOBaTbcq b KneTKax. 

HacTOflm.ee M3o6peTeHne othocmtca k 
cnoco6aM neseHMR crrpaAaiomero 3a6oneBaHneM 

HHflUBMflyyMa, BKJl)OHaK3LL|MM CTaflUM 

KOHTatavipoBaHun KneTOK nHflUBMflyyMa c 
ycunnBawLnnM cJjyHKijMio noriMHyioieoTMAa 
areHTOM, b KanecTBe KOTOporo peKOMeHAyeTCH 
areHT, o6nerMaK)LL(MM nornoujeHMe flHK 
KneTKaMn mjim ycMnMBatoiiiMM Bocna/iMTe/ibHyK) 
peaia\Mio, m BBefleHUfl b KneTKM m hah bm Ay yMa 
MoneKyn HyiaieMHOBOM KMcnoTbi, coAepwamefi 
HyKJieoTMAHyra nocneAOBaTenbHocTb, 
<t)yHKL|tiOHMpyK)Luyio BMecTO flec|)eKTHoro reHa 
vi Jim KOflMpyramyK) MOfieKy/iy, co3AaK>myio 

J18He6HblV1 34>4)eKT B 0praHM3M6 HHflMBMflyyMa M 

onepa6enbHo CBH3aHHyio c perynflTopHbiMM 
nocneflOBaTenbHOCTflMM, npuneM MoneKynbi 

HyiOieHHOBOM KMCHOTbl cnoco6Hbi 

sKcnpeccMpoBaTbCR b KneTKax. 

HacTOflLu.ee M3o6peT6Hne othocmtca k 
4>apMai4eBTviHecKMM npenapaTaM, coAepwamMM 
HyKneMHOByK) KMcnoTy m ycnnnTejib qbyHKLjMM 
nojiMHyKneoTHfla. HacTOflm.ee M3o6peTeHne 
othocmtca k c^apMaL^eBTHMecKOMy Ha6opy, 
BioiK>HaK)LneMy KOHTewHep c HyicneMHOBOM 

KMCnOTOM M KOHTBMHep C yCHflMTB/ieM CjDyHKl^MH 

nojiHHyKfieoTHAa. 

HacTOflL^ee M3o6peTeHne othocmtca k 
n poc£)Mna kt mh ecKn m m neMe6HbiM BUM BaKLjMHaM, 
coAepwaiAMM c^apMaqeBTkiHecKvi npueMjieMbift 
HOCMTenb nnn pa36aBHTe/ib m HyKnewHOByjo 
KMcnoTy, KOAnpyK)ii|yio oamh m/im HecK/ibKo 

nenTMAOB, Ka>KAblM M3 KOTOpblX MMGQT HO 

MeHbiueM Mepe oamh 3nnTon, MAeHTMHHbiM MnM 
no cymecTBy aHanornHHbiM anMTony, 
HaxoAflLueMycfl b no MeHbLuefi Mepe oahom BUM 
6enKe, onepa6enbHO cefl3aHHOM c 
perynflTopHbiMM nocneAOBaTenbHOCTAMM, 
npMMeM HyKJienHOBaa Kuc/ioTa cnoco6Ha 
3KcnpeccnpoBaTbCfl b KneTKax MenoBeKa. 

HacTOflm.ee M3o6peTeHne othocmtca k 
npocpunaKTMMecKUM m nene6HbiM BUM BaKLfiHaM, 
coAepwamMM ABa MHOKynflTa. riepBbiM MHOKynflT 
coctomt H3 c^apMaL^eBTMHecKM npueMJieMoro 
HocnTena mhm pa36aBMTenfl n nepBOM 
HyKnenHOBOM KucnoTbi. MoneKyna nepBOM 
HyKnenHOBOM KMcnoTbi BKntonaeT HyjcneoTMAHyio 
nocneAOBaTenbHocTb, KOAwpyramyro oamh nnvi 
HecKonbKO nenTMAOB, Ka>KAbiM M3 KOTOpbix 
coAep>KMT no MeHbweM Mepe oamh anMTon, 
MAeHTMHHbiM MnM no cymecTBy aHanorviHHbiM 
snMTony, MMeioweMycq b no MeHbwefi Mepe 
oahom BUM 6enKe, onepa6enbHO CBfl3aHHOM c 
perynaTopHbiMM nocneAOBaTenbHOCTAMM, 
npMHeM MoneKyna Hy KneM hobom KMcnoTbi 
cnoco6Ha SKcnpeccMpoeaTbCfl b KneTKax 
MenoBeKa. Btopom MHOKynflT coctomt M3 
4)apMaL46BTMMecKM npMeMneMoro HOCMTenn MnM 
pa36aBMTenq m btodom HyxneMHOBOM KMcnoTbi. 
MoneKyna btodom Hy KneM hobom KMcnoTbi 
BKntonaeT HyKneoTMAHyro nocneAOBaTenbHocTb, 
KOAMpywmyK) oamh MnM HecKonbKO nenTMAOB, 
Ka^AbiM M3 Koropwx coAep>KMT no MeHbiueM Mepe 
oamh snMTon, MAeHTMMHbiM MnM no cyujecTBy 
aHanorMHHbiM snMTony, MMetoiAeMycyi b no 
MeHbiueM Mepe oahom BUM 6enKe, onepa6enbHo 
CBR33HHOM c peryn^TopHbiMM 
nocneAOBaTenbHOCTAMM, npMHeM MoneKyna 
HyicneMHOBOM KMcnoTbi cnocoGHa 
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3KcnpeccMDOBaTbCfl b KneTKax nenoBeKa. 
Monexynbi nepBOM m btodom h y KneM hob bix 
KMCnOT pa3nMMHbi M KOAMpyiOT pa3nMHHbie 
nenTMAbi. 

Ha cjDMr. 1A npMBeAeHa AHarpaMMa, 
MnnKx;TpMpyiou4afl KOHCTpyMpoBaHMe nna3MMAbi 
pM160, co3AaHHOM nyTeM bctsbkm 
o6pa30BaHHoro b ni4P (nonMMepa3HOM LtenHOM 
peaKqMM) 4)panvieHTa, KOAMpyiomero 
rnMKonpoTeMH gp160 BHM-HXB2 b nna3MMAy 
pMAMneoBlue (KnoHrex). 

Ha (pv\r. 1B npMBeAeHa 4xnorpa$Mfl 
aBTopaAMorpaMMbi BecTepH 6noTMHra nonHoro 
KneTOHHoro nM3aTa KneTOK, TpaHcxfceijMpoBaHHbix 
nna3MMAOM pM160 (3G7 xneTKM), b cpaBHeHMM c 

TpaHC<t)ei4MpOBaHHblMM TOnbKO BeKTODOM 

KneTKaMM (TE671 KneTKM). Bmaho 
npOAyL^MDOBaHMe gp120 m gp41 b 3G7 KneTKax, 
ho He b TE 671 KneTKax. 

Ha $mi~. 2 noKa3aHa $OTorpa4>Mfl 
aBTopaAMorpaMMbi pesynbTaTOB 
MMMyHooca^AeHMn npn cBR3biBaHMM a htm Ten 

CblBODOTKM C 125 J-gp160. 

Ha 0Mr. 3A-3E npMBeAeHbi rpacJ)MKM, 
noKa3biBaiou4Me pe3ynbTaTbi ELISA (0MCA) npM 

CBfl3b!BaHMM pasnMMHblX CblBODOTOK C 
pa3nMMHblMM 6enKaMM, MMM06MnM3OBaHHblMM Ha 

TMTpat^MOHHbix MMXponnaHLueTax. 

Ha $Mr. 4A m 4B noKa3anbi ctx)Torpact)MM 

MT-2 KneTOK, MH^ML^MpOBaHHblX 

TCID 5oBMM-1/lll 8 6ecKneTOMHbiM BMpycoM, 
npeABapMTenbHo MHKy6npoBaHHbiM b 
nocneAOBaTenbHbix pa36aBneHMax 

aHTMCblBODOTKM. 

Ha (pur. AC npMBeAeHbi rpacfwKM, 
noKa3biBatoLAMe M3MeHeHMe eenMHMH 

HeM Tpan M 33 14M M (VnA/ 0 ) B 3aBMCMMOCTM OT 

4>aKTopoB pa36aBneHM» m nocTpoeHHbie Ha 
ocHOBaHMM pe3ynbTaTOB c npMMeHeHMeM 

KOHTponbHOM CblBOpOTKM (X = MblLUM, 

MMMyHM3MpyeMbte pMAMneoBlue BetaopoM) m 

MCnblTyeMOM CblBOpOTKM (O = MblLUM, 

MMMyHM3MpyeMbie pM160). 

Ha 4>Mr. 4D-4G noKasaHbi cfxrrorpacfcMM 
H9/III a KneTOK, npMMeH^eMbix b onbiTax c i^enbto 
M3yneHMfi cMHi^MTManbHoro MHnviGMpOBa- hma 

npMMeHeHMeM CblBODOTKM OT MMMyHMSMpOBaHHblX 
M KOHTpOn bH blX >KMBOTHbJX. 

Ha $mi~. 5 npMBeAeHa AHarpaMMa, 

OTpawaiOlAafl BbDKMBaHMO MMMyHM3MDOBaHHblX M 
HeMMMyHM3MpOB3HHblX MblLLieM, KOHTpOflbHO 
3apa>K6HHbtX gp160-M6MeHblMM M HBMeneHblMM 

KneTKaMM onyxonM. MbiiueM MMMyHMSMpywT 
peKOM6MHaHTHbiM gp160 6enKOM TonbKO 

BeKTOpHOM flHK MnM peKOM6MHaHTHblM 

BeKTopoM, BKnK)MaK)LAMM flHK, KOflM py K>my K> 
gp160. MbiiuaM bboaht SP2/0 KneTKM onyxonM 
MnM SP2/0-gp160 KneTKM onyxonM (SP2/0 
KneTKM, TpaHCcj^eKTMpOBaHHbie flHK, 
KOAMpyioLneM gp160, m 3KcnpeccMpyK)iAMe 
gp160). 

Ha 4dm r. 6 npMBeAeHa KapTa nna3MMAbi 
pGAGPOL.rev. 

Ha cJ)Mr. 7 
pENV. 

Ha cfwr. 
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noKa3aHbi 



MeTbipe 

MaKpOMoneKynapHbix cKeneTa (A, B, C m D), 
npMMeHJieMbix AJifl nocTpoeHMfl reHeTMHecKoro 

KOHCTpyKTa. 

Ha 0Mr. 9 noKa3aHbi MeTbipe BCTaBKM (1, 2, 
3 m 4), BCTaBnaeMbie b CKeneTbi c nonyneHMeM 

reH6T MM eCKMX KOHCrpyKTOB. 

HacTo^mee M3o6peT6HMe othocmtca k 
cnoco6y BBeAeHMn b KneTKM MCMBOTHoro Monexyn 
Hy KneM hobom KMcnoTbi, neM o6ecneHMBaeTC« 
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BbicoKMM yposeHb nornoineHMH M 
4)yHKL4MOHMpoBaHM« MoneKyn HyioieMHOBOM 
KvicnoTbi. Cnoco6 HacToamero M3o6peTeHM* 
BKntonaeT CTaflMM BBefleHun b KneTKM 
MHflMBMAyyMa MoneKyn HyKnenHOBoPi KMcnoTbi, 
He coAepacamMX BMpycHbix MacTMi4, b MacTHocm 

peTpOBMpyCHblX HaCTMLJ, B COHBTaHMM C 

BBefleHneM Ko-areHTa, ycunviBaiou^ero 
BOcnanMTenbHyjo peaKi^nto M/nnn ycMnMBaiomero 
3KcnpeccnK> Monexyn HyicneMHOBOM Kvic/iOTbi b 
TKaHflx, n/nnn o6nerMaK)LHMX nornomeHM* 
KfieTKaMM MOJieKyn HyKneMHOBOM KMcnoTbi. 
PeKOMeKqyeMbiMM BapnamaMM HacToamero 
M3o6peTeHM« AaKncfl cnoco6bi nocTaBKM b 
KneTKM MHAMBMflyyMa MoneKyn HyK/ienHOBOM 
KvicnoTbi 6e3 npuMeHeHun MHcfceiojMOHHbix 
areHTOB. 

MoneKynw HyioienHOBbJX kmcjiot, 
nocTaBnseMbie no M3o6peTeHMio b KneTKM, MoryT 
cny>KHTb: 1) reHeTMHecKviMM MaTpnt^aMU Ana 
6enK08, flewcTByrainnx b KanecTBe 
npo4)MnaKTMMecKMX m/mhh nene6Hbix 
nMMyHH3npyK)Lnnx cpeACTB; 2) KOnMflMM, 
3aMeHflK)i4HMM fle4>eKTHbie, OTcyTCTBytouitie MnM 
Hec^yHKquoHnpyHDLL^ne reHbt; 3) reHeTMHecKMMM 
MaTpMLiaMM ai* nene6Hbix 6enKOB; 4) 
reHeTunecKWMH Maipni^aMM Ana aHTMCMbicnoBboc 
MoneKyn Mnn 5) reHBTMMecKM mm MaTpML^aMM ai* 
Pm6o3mmob. B tom cnynae, ecnw MoneKyna 
HyKTienHOBOM KMcnoTbi KOAnpyeT 6enoK, 
peKOMeHAyeTcn, HTo6bi MoneKyna HyicnenHOBOM 
KMcnoTbi BKnjoHana nocneAosaTenbHOCTM, 
Heo6xoAMMbte p,nn TpaHCKpuni^nn m TpaHcxi^nn 
b icneTKax >KMBOTHoro. B cnynae MoneKyn 
HyKneMHOBOM kmcjiotw, cnywameM MaTpuL^ePi Aifl 

aHTMCMblCJIOBblX MOHeKyjl H pu603MMOB, 

peKOMeHAyeTCfl, HTo6bi TaKMe HyK/ieMHOBbte 
KMcnoTbi 6binM cBjraaHbi c peryn^TopHbiMM 
oneMeHTaMM, Heo6xoAMMbiMM Ana npoAyKUMM 
AocTaTOHHoro nncria KonMM KOAnpyeMbix mmm 

aHTMCMblCnOBblX MOJieKyn M PMO03MM0B 
COOTBeTCTBeHHO. MOfieKyJlbl HyKneMHOBOM 

KMcnoTbi He coAepwaT peTpoBupycHbix m3ctmli m 
npeAnoMTMTenbHo natorcn KaK flHK, MMeioijjeM 
bma nna3MHAbi. 

Ko-areHT TaiOKe Ha3biBaeTca "y CMJ1MTerieM 
cfjyHKLiMM nonMHyKneoTMAa" MnM "YOn". ycpn 
flBHHeTCR coeAMHeHMeM nnn CMecbio 
coeAMHeHMM, ycMnMBBKOu^Mx BocnariMTenbHyK) 
peaio^MK) M/nnn ycMnMBaioLUMX aKcnpeccura 
MoneKyn HyioieMHOBOM KMcnoTbi b TKaHnx, M/MnM 
o6nerHatoL4nx nornou^eHne KneTKaMM MoneKyn 
HyKneMHOBOM KMcnoTbi, npeAnoMTMTenbHo 
o6naAa»ou^MX HecKonbKMMM M3 yKa3aHHbix 
cbomctb. YcMJiMTenM <J)yHKL\MM nonMHyicneoTMAa, 
o6nerMaK)inMe nornomeHMe KneTKaMM flHK m 
PHK m CTMMynMpytoii^Me AaneHMe m pennMKai^MK) 
KneTOK, Ha3biBa»0TCfl TaioKe CTMMynMpyioiuMMM 
KneTKy areHTaMM. PeKOMeHAyeMbie ajih 
HacTonu^ero m 306 peTe huh Ko-arembi Bbi6MparoT 
M3 rpynnbi, BioiiOHaioujeM acjwpbi m aHMnMAbi 
6eH30MHOM KMcnoTbi. B peKOMeHAyeMbix 
BapMaHTax y<t>n npeAcrasneH 6ynMBaKanH0M. 

B C00T88TCTB M M C HOKOTOpblMM acneKTaMM 

HacTOfliAero M3o6peTeHM^ AafOTC« npenapaTbi m 

Cn0C06bl, KOTOpbIMM MHAMBMAyyM 

npoc(3MnaKTMMecKM M/MnM TepaneBTMMecKM 
BaKqMHMpyiOT npoTMB naToreHa MnM 
HeHopManbHOM, CBR33HH0M c 3a6oneBaHMeM 
KneTKOM. TeHeTMMecKMM MaTepMan KOAMpyeT 
nenTMA MnM oenoK, pa3Aen n kju^m m no MeHbLueM 
Mepe oamh anMTon c MMMyHoreHHbiM 6enKOM, 
o6napy>KMBaeMbiM b flBnaraiuMXCfl MMiueHflMM 
naToreHe MnM icneTKax. TeHeTMMecKMM MaTepMan 
3KcnpeccMpyeTCfl KneTKaMM MHAMBMAyyMa, m 
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Cny>KMT MMMyHOreHHOM MMlUeHbK), nDOTMB 
KOTODOM B03HMKa6T MMMyHHafl peaKMMfl. 

Bo3HMKLuan MMMyHHaa peaKUMn MMeeT LUMpoKyio 
ocHosy: noMMMO ryMopanbHOM MMMyHHOM 
peaKqMM Bbi3biBaioTCfl TaioKe o6a BMAa 
KneTOMHOM MMMyHHOM peaxLjMM. Cnoco6bi 
HacTOfliAero m 3o6p8T6H m s\ npMMeHMMbi aji« 
npMAaHMn npo+MnaKTMHecKoro MnM 
TepanesTMMecKoro MMMyHMTeTa. TaKMM o6pa30M, 
cnoco6 BKniOHaeT KaK MeTOAbi 3aiAMTbi 
MHAMBMAyyMa ot 3apaxeHMfl naToreHOM MnM 
B03HMKHOBeHMfl, MnM nponMc^epai^MM 

Cn6L4MCj3MHHblX KneTOK, TaK M MBTOAbl neHOHMfl 

MHAMBMAyyMa, crpaAaJomero or MH0M!4MpoBaHMfi 
naToreHOM, rMnepnponMc^epaTMBHoro 
3a6oneBaHM« MnM ayTOMMMyHHoro 3a6oneBaHM«. 
HacTOfliAee M3o6peTeHMe no3Bon«eT 

Bbl3BaTb UJMpOKMM CneKTp MMMyHHblX DeaKl^HM 

npoTMB i^eneBbix 6enKOB, T.e. 6enKOB ( 
cnei^Mc^MMHO accoi^MMpoBaHHbix c naToreHaMM 

MnM C06CTBeHHblMM "HeHOpManbHbIMM" KneTKaMM 

MHAMBMAyyMa. HacTonmee M3o6peTeHMe 

npMMeHMMO AJlfl BaKqMHaL^MM MHAMBMAyyMOB 

npoTMB naToreHHbix areHTOB MnM 

MMKDOOpraHM3MOB TaKMM o6pa30M, MTO 

MMMyHHaa peaKL\Mfl npoTMB naToreHa 

06eCneHMBaeT 3ail(MTHblM MMMyHMTOT npOTMB 

naToreHa. HacTOJimee m 306 peTe hm e npMMeHMMO 
Ana 6opb6bi c rMnepnponMc})epaTMBHbiMM 
3a6oneBaHMflMM m HapyweHMflMM, HanpMMep 
paKOM, nyTeM co3flaHMH MMMyHHOM peaxqMM 
npoTMB L4eneBoro oenKa, cnei^Mc^MMHo 
accoi^MMpyeMoro c mnepnponMct^epaTMBHbiMM 
KneTKaMM. HacTOfliijee M3o6peTeHMe no3BonneT 

OOpOTbCfl C ayTOMMMyHHbIMM 3a6oneBaHMHMM M 
HapyiUeHMRMM nyTeM C03AaHM» MMMyHHOM 

peaKqMM npoTMB i^eneBoro 6enKa, cnei^Mc{3MMHO 
accoi^MMpyeMoro c KneTKaMM, oTBeTCTBeHHbiMM 
3a ayTOMMMyHHoe cxxrroflHMe. 

HeKOTopbie acneKTbi HacTonu^ero 
M3o6peTeHMA oTHocflTCH k reHHOM TepanMM, T. 
e. k npenapaTaM HyioieMHOBOM KMcnoTbi m 
cnocooaM mx BBeAeHMfl b KneTKM MHAMBMAyyMa b 

BMAe 3K30reHHblX MOHMM TeHa, KOTOpbIM nM6o 

cooTBeTCTByeT Aa^KTHOMy. OTcyTCTByioiAeMy, 
He(})yHKi4MOHMpyK)iAeMy MnM nacTMHHO 
4>yHKL4MOHMpyK)LAeMy reHy MHAMBMAyyMa, nn6o 
KOAMpyeT neMe6Hbie 6enKM, T.e. 6enKM, 

npMCyTCTBMe KOTOpbK B OpraHM3M6 MHAMBMAWMa 

KOMneHCMpyeT mx a©4)ml4mt b opraHM3Me M/MnM 
npMCyTCTBMe KOTopbix co3AaeT nene6Hoe 
ABMCTBMe Ha opraHM3M MHAMBMAyyMa. TaKMM 
06pa30M, HaCTO^LAMM M306p6TeHMeM 

npeAycMOTpeHbi cpeACTBa AOCTaBKM 6enKa 
anbTepHaTMBHbiM nyTeM, oTnMMHbiM ot npocToro 
BBeAeHM« 6enKa. 

noApa3yMeBaeTcn, mto b npMMeH^eMOM 
3A8Cb 3H3M8HMM TepMMH "i^eneBOM oenoK" 
OTHOCMTCfl K HenTMflaM m 6enKaM, KOAMpyeMbIM 
reHHblMM KOHCTpyKL^MflMM HacTo«mero 

M3o6peTeHMfl, KOTopbie nM6o cny>KaT 6enKOBbiMM 

MMLUeHRMM Rn9i MMMyHHOM peaKL^MM, nMOO 

AePicTByioT b KanecTBe TepaneBTMMecKMX MnM 
KOMneHCMpyroiAMX 6enKOB b pe>KMMax reHHOM 
TepanMM. 

CornacHO HacTOflineMy M3o6peTeHMK> flHK m 
PHK, KOAMpyioiAyio i^eneBOM 6enoK, bboa^t b 
KneTKM MHAMBMAyyMa, rAe npoMcxoAMT ee 
3KcnpeccMR c npoAyMMposaHMeM b pe3ynbraTe 
i4eneBoro 6enKa. flHK MnM PHK, KOAMpyjoiAaa 
i^eneBOM 6enoK, csnzana c perynflTopHbiMM 
3neMeHTaMM, Heo6xoAMMbiMM Ana 3KcnpeccMM b 
icneTKax MHAMBMAyyMa. PerynfrropHbie aneMeHTbi 
Ann SKcnpeccMM flHK BicnioHaioT npoMOTop m 
CMman nonMaAeHMnMpoBaHMJi. B reH6TM4ecKMM 
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KOHcrpyKT MoryT 6biTb Taiwe BKnioneHbi m Apyrwe 
aneMeHTbi, HanpMMep o6nacTb Ko3aKa. 

B npHMeHfleMOM 3fleCb 3HaH6HMM TepMMH 

"reHeTMMecKMM KOHCTpyicr" othocmtch k 
MoneKyne flHK nnn PHK, coflepwa me m 
HyKneoTMflHyio nocneAOBaTenbHOCTb, 
KOflnpywu^yK) qeneBow 6enoK, m KOTopan 

BKHIOMaeT CMmanbl MHMLlMMDOBaHMfl m 

TepMUHnpoBaHMs, onepa6enbHo CBfl3aHHbie c 
perynflTopHbiMM sneMeHTaMM, b tom HMcne 
npoMOTopoM m CMmanoM nonMaAeHMnMDOBaHMH, 
cnoco6HbiMH HanpaBJiHTb SKcnpeccnK) b icneTKax 

BaKlJMHMpOBaHHOrO MHAMBMAyyMa. 

B npMMeHfleMOM 3fleCb 3H3MeHMM TepMMH 

"sKcnpeccMpyeMaa qbopMa" othocmtca k reHHOMy 
KOHCTpyKTy, coflepmaiMeMy Heo6xoAMMbie 
perynflTopHbie sneMeHTbi, onepa6enbHO 
cB«3aHHbie c KOflM py hd mew 

nocneAOBaienbHOCTbK) T3kmm o6pa30M, hto npn 

MX HariMHMM B KTieTKaX MHflMBMflyyMa npOMCXOflMT 

aKcnpeccMfl KOflMpytoi^eM nocneAOBaTenbHOCTM. 
KoAMpyromaa nocneAOBaTenbHOCTb KOflMpyeT 
i^eneBOM 6enox. 

B npMMeHneMOM 3Aecb 3HaneHMM TepMMH 
"reneTMHecKafl BaKijMHa" othocmtca k 
$apMaLieBTMHecKOMy npenapaTy, coAepwameMy 

reHeTMMeCKMM KOHCTpyKT. TaKOM KOHCTpyKT 

BKJiK)MaeT HyicneoTMflHyio nocneAOBaTenbHOCTb, 
KOfl n py HDiny K) L\eneBOM 6enoK. B mmcho tbkmx 
npenapaTOB bxoa*t m qbapMaLjeBTMHecKMe 
npenapaTbi, npMMeHMMbie flna co3AaHMH 
TepaneBTMMecKoR MMMyHHOM peaiojMM. 

B npMMBH^eMOM 3Aecb 3HaneHMM TepMMH 
"reHeTMwecKMM TepaneBTMHecKMM (nese6HbiM) 
npenapaT" othocmtc* k qbapMaLieBTMHecKOMy 
npenapaTy; coAepwameMy reHeTMHecKMM 

KOHCTpyKT. KOHCTpyKT BKTIKDMaeT HyicneoTMAHyK) 

nocneflOBaTenbHOCTb, KOflMpywu^yio 
TepaneBTMHecKMPi KOMneHCMpyioiUMM 6enoK. 

B npMMeH^eMOM 3Aecb 3HaneHMM TepMMH 
"i^eneBOM 6enoK" othocmtca k 6enKy, 

OTHOCMTenbHO KOTOporO MOWeT 6blTb Bbl3BaHa 

MMMyHHaa peaKqMfl. LJeneBOM 6enoK HBnaeTCH 
MMMyHoreHHbiM 6enKOM, pa3AenaiomMM no 
MeHbLueM Mepe oamh an m Ton c 6enKOM M3 
naToreHa mjim kjibtkm HewenaTenbHoro TMna, 
HanpMMep paKOBOM KneTKM mjim KneTKM, 
ynacTByioineM b ayTOMMMyHHOM 3a6oneBaHMM, 
OTHOCMTenbHO KOTOporo Tpe6yeTCfl BaiojMHaijMfl. 
HMMyHHaa peaKLjMft, HanpaBneHHaa npoTMB 
L^eneBoro 6enKa, cnoco6Ha 3amMTMTb 

MHAMBMAyyMa 0T Cnei^MC^MHHblX MHCjteKlJMM MHM 

3a6oneBaHM», c KOTOpbtMM accoijMMpyeTCfl 
L^eneBOM 6enoK, MnM BbineHMTb ot hmx. 

B npMMeH^eMOM 3Aecb SHaneHMM BbipaxeHne 
"pa3Aen?iTb snMTon" othocmtcr k 6emaM, 
coAep^au^MM no MeHbwefi Mepe oamh snMTon, 
KOTopwii mabhtmmbh MnM no cymecTBy 
aHanomneH snMTony Apyroro 6enKa. 

MMeeTCfl b BMAy, hto b npMMeHfleMOM 3Aecb 
3HaneHMM BbipaweHMe "no cymecTBy 
aHanorviHHbivi snMTon" othocmtca k snMTony, 

CTpoeHMe KOTOporO He MAeHTMHHO CTpOeHMK) 

snMTona 6enKa, ho tom He MeHee cnoco6HOMy 
Bbi3BaTb nepeKpecTHyio KneTOHHyio MnM 
ryMopanbHyw MMMyHHyjo peaKijMio. 

B npMMeH^eMOM 3Aecb 3HaneHMM TepMMH 
"TepaneBTMMecKMM (nene6HbiM) 6eno\f othocmtch 
k 6enKaM, npMcyTCTBMe KOTopbix oKasbiBaeT 
neneoHoe AQfiCTBMe Ha MHAMBMAyyMa. 

CMMTaeTCH, HTO B npMMeHfleMOM 3Aecb 
3HaneHMM TepMMH "KOMneHCMpyraiAMM 6enoK" 
6yA6T othocmtca k 6enKaM, npMcyTCTBMe 
KOTopbix KOMneHCM py eT oTcyTCTBMe b nonHOM 
Mepe <4>yHKL\MOHanbHoro, 3HAoreHHO 
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npoAyuMpyeMoro 6enKa, cBH3aHHoe c 

OTCyTCTBMeM, Ae0eKTOM, 

HecjiyHKqMOHanbHOCTbio MnM HacTMHHOM 
4)yHKL^MOHanbHOCTbK) 3HAoreHHoro reHa. 

TeHeTMHeCKMe KOHCTpyKTbl BIOlJOHatOT 

HyKneoTMAHyw nocneAOBaTenbHOCTb, 
KOAMpyK)ii;yio ueneBOM 6enoK, onepa6enbHO 

CBH3aHHblM C Heo6xOAMMblMM AJ1« reHHOM 

3KcnpeccMM perynflTopHbiMM sneMeHTaMM. 
CooTBeTCTBeHHO, BBeAeHMe b >KMByio KneTKy 
MoneKynu flHK wnM PHK npMBOAMT k 3KcnpeccMM 
flHK MnM PHK, KOAMpyioiAePi i^eneBOM 6enoK, c 
npoAyL^MDOBaHMBM T6M caMbiM LjeneBoro 6enKa. 
ripM ycBoeHMM KneTKOM reHeTMHecKMM 

KOHCTypKT, B Kn K)Ma K)U4M m HyKneoTMAHyw 

nocneAOBaTenbHOCTb, KOAMpytomyio LjeneBOM 
6enoK, onepa6enbHO cBfttaHHbiM c 
perynnTopbiHMM sneMeHTaMM, mokot ocTaTbca b 
KneTKe b bma© c^yHKqMOHMpyioii^eM 
BHexpoMocoMHOM MoneKynbi MnM M0>KeT 6biTb 
MHTerpMpOBaH b xpoMocoMHyio flHK KneTKM. flHK 
Mo>KeT 6biTb BBeAeHa b KneTKy, rAe m 6yAeT 
ocTaBaTbca b BMAe OTAenbHoro reHeTM necKoro 
MaiepMana b ctx>pMe nna3MMAbi. MnM we b 
KneTKy mokot 6biTb BBeAeHa nMHeMHan flHK, 
cnoco6Hafl Mt-rrerpMpOBaTbCfl c xdomocomo^. (IpM 
BBeAeHMM flHK b KneTKy MoryT 6biTb Ao6aBneHbf 
peareHTbi, cnocoScTByraiAMe MHTerpai^MM flHK c 
xpoMocoMaMM. B MoneKyny flHK MoryT 6biTb 
TaioKe BKnioHeHbi flHK nocneAOBaTenbHOCTM, 
cnoco6Hbie npoMOTMpoBaTb MHTerpai^MK). UnM me 
b KneTKy mokot 6biTb BBeAeHa PHK. He 
MCKnjoHeHO TaioKe co3AaHMe reHeTMHecKoro 

KOHCTpyKTa B BMAe nMHeMHOM MMHMXpOMOCOMbl, 

BKnK)HaK>u^eM t^eHTpoMep, TenoMepbi m opma>kmh 
pennMKai^MM. 

MoneKyna, koam py foinan i^eneBOM 6enoK, 
MO>KeT npeACTaBnflTb co6om flHK MnM PHK, 
coAepwamyK) Hy KneoT MAHyjo 
nocneAOBaTenbHOCTb, KOAnpyramyKo LjeneBOM 
6enoK. TaKMe MoneKynbi MoryT 6biTb 
npeACTaBneHbi KflHK, reHOMHOM flHK, 

CM HTeTMHeCKOM flHK MnM MX rM6pMAOM, MnM 

MoneKynoM PHK, HanpMMep mPHK. 

CoOTBeTCTBeHHO, CHMTaeTCfl, HTO B 

npMMeH^eMOM 3Aecb 3HaneHMM TepMMHbi "flHK 

KOHCTpyKT", "reHeTMHecKMM KOHCTpyKT" M 

"HyicneoTMAHafl nocneAOBaTenbHOCTb" othochtc« 
k MoneKynaM KaK flHK, TaK m PHK. 

PerynsTopHbie 3neMeHTbi Heo6xoAMMbie Rnn 
reHHOM SKcnpeccMM MoneKynbi flHK, BKnioHaiOT: 

npOMOTOp, MHML^MMpyiOlAMM KOAOH, 

TepMMHMpywi^MM koaoh m cMman 
nonMaAeHMnMpoBaHM^. Kdomb Toro, f\nn reHHOM 
SKcnpeccMM nacrro Tpe6y*oTCfl ycMnMTenM. 
Heo6xoAMMO, HTo6bi TaKMe aneMeHTbi 6binM 
onepa6enbHo cB«3aHbi c KOAMpytoujeM i^eneBbie 
6enKM nocneAOBaTenbHocTbto m HTo6bi 
peryn^TopHbie dneMeHTbi 6binM onepa6enbHbi b 
opraHM3Me MHAMBMAyyMa, KOTOpOMy OHM 

BBOARTCfl 

06blHHO CMMTafOT, HTO MHMl^MMpytOli^MM KOAOH 
M TepMMHMpyKDl^MM KOAOH SBnflKOTCfl MaCTbKJ 

HyKneoTMAHOM nocneAOBaTenbHOCTM, 
KOAMpyK>u;eM ueneBOM 6enoK. Oah3ko 
Heo6xoAMMO, HTo6bi yKa3aHHbie sneMeHTbi 6b inn 
4>yHKL(MOHanbHbl B 0praHM3M6 MHAMBMAyyMa, 
KOTODOMy BBOAAT TeHHblM KOHCTpyKT. 
MHML^MMpytOLAMM M TepMMHMpytOLL^MM KOAOH b I 

Aon>KHbi HaxoAMTbca b oahom paMKe c 
KOAMpyioiAeM nocneAOBaTenbHOCTbio. 

npoMOTopbi m CMmanbi 

nonMaAeHMnMpOBaHMR, KOTopbie npMMeHfltoT, 
Aon)KHbi 6biTb qbyHKLiMOHanbHbi b npeAenax 
icneTKM MHAMBMAyyMa. 
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Bbi6paH M3 rpynnbi, 

OrpaHMMeHUfl TOJlbKO 

MH03HH ne/ioBeKa, 
MblLUeHHblfi KpeaTMH 



npHMSpbl npOMOTOpOB, npHMOHMMblX B 

npaianKe HacToamero M3o6peTeHnn t ocooeHHo 
npn nonyMeHMM reHBTunecKOM BaKUMHbi flnfl 
Me/ioBexa, BKnwnaiOT (ho 6e3 orpaHMMeHkm 
TOiibKO mmm) npoMOTopbi M3 o6e3b«Hbero Bnpyca 
40 (OB40), Bnpyca onyxonn mojiomhom wene3bi 
Mbiujn (BOM>KM) npOMOTop, Bupyca 
MMMyHOAe<t)Mi^MTa MenoBeKa (BUM), HanpuMep 
BUM fl/iMHHoro KOHuesoro noBTopa (flKn) 
npoMOTop, Bnpyc MonoHn, ALV, 
L^HTOMeranoBupyca (L(MB), Hanpwviep 14MB 
HenocpeACTBeHHO paHHMrt npOMOTop, supyca 
3nurreflHa-6appa (B36), Bnpyca capKOMU Payca 
(BCP), a TaiOKe npoMOTopbi m reHOB MenoBeKa, 
Hanpwviep aicrnHa nenoBeKa, Mno3HHa MenoBeKa, 
reMorno6MHa MenoBeKa, MbiweHHoro KpeaTHHa 
MenoBeKa m MeTannoTMOHenHa. 

ripniviepbi cumanoB nonnafleHM/inpoBaHMn, 
npuMeHUMbix b npaKTMxe HacTOflmero 
M3o6peTeHnn, oco6eHHO npn nonyneHMM reHHOM 
BaxqMHbi flnn HenoBexa, BioiioHaiOT (bo 6e3 
orpaHMHeHMfl TonbKO mmm) OB40 cnmanbi 
nonnaAeHMnnpoBaBMP m flKn cuma/ibi 
nonnaAeHMnnpoBaHnn. B MacTHOCTM, npnivieHnfOT 
OB40 cuman nonwafleHnnnpoBaHUfl, 
flBnnwinnMCH pCEP4 nna3MMA0M (MHBMTporeH, 
CaH fluero, KA), Ha3biBaeMbiM OB40 CMmanoM 
nonnaAeHM/iMpoBaHUfl. 

rioMMMo perynjiTopHbix aneMGHTOB, 
Heo6xoAHMbix A"R aKcnpeccnn flHK, b NioneKyny 
flHK MoryT 6biTb TaiOKe BKniOMeHbi m Apyrvie 
oneMBHTbi. TaioKe AononHMTe^bHbie aneMembi 

BK/UOHaKOT yCMJlMTenH. yCMJlMTe/lb MO>KeT 6blTb 

BK/ifOMaraiAew (ho 6e3 
mmm) aKTHH MenoBeKa, 
reMorno6nH MenoBeKa, 
MenoBeKa n BnpycHbie 
ycunnTenn, nanpwwep ycMnwTenw M3 IJMB, BCP 
m B3E. 

reHeTMHecKne KOHCTpyKTbi MoryT 6biTb 
o6ecneneHbi opma>kmhom pennuKatjHH 
MneKonMTaKDinero, Ljenb KOToporo yAep)KaHne 
KOHCTpyKTa BHe xpoMocoMbi m nonyHeHne 

MHO)KeCTBa KOriUM KOHCTpyKTa B K/ieTKe. 

riJia3MMAbi pCEP4 n pREP4 4>npMbi MHBMTporeH 
(CaH flnero, KA) coAepwaT opmawmh pennviKai4HH 
BMpyca SnurrefiHa-Eappa m o6nacTb 
KOAMDOBaHU^ AAepHoro aHTureHa EBNA-1, mto 
o6ecneMMBaeT BbicoKonnMHyw anncoMajibHyjo 
penntiKaijmo 6e3 MHTerpaLiMM. 

B HeKOTopbix peKOMeHAyeMbix BonnomeHUfix 
n3o6peTeHna npMMeHfleMbitf BeKTop BbiSupatOT 
H3 BetcropoB, onucaHHbix B ripuMepe 46. B Tex 
acneiaax M3o6peTeHnn, KOTopbie othochtca k 
reHHOM Tepannn, peKowieHAyioTCfl KOHCTpyKTbi c 

OpHA>KMHOM penriMKaL^MH, BKJlhOMaiOLUMM 

Heo6xoAMMbi« a^ aKTMBai^iki ahrrnreH. 

B HeKOTopbix peKOMeHAyeMbix BonnomeHMHX 

M306peTeHMfl, OTHOCfllAMXCfl K BaKLlUHaUMM, 

reHeTHHecKuPi KOHCTpyKT coAep>KMT 

HyxneoTMAHbie nocneAOBaTenbHOCTn, 
KOAHpywiAne tjeneBofi 6enoK, m, Kpoivie toto, 
BK/iKxaeT reHbi AJi* 6e/iKOB, ycmikiBaio^x 
mmmvhhvkd peaicqMK) npoTMB TaKVix ueneBbix 
6enK08. flpviMepbi noAo6Hbix reHOB BicniOMaraT 

reHbl, KOAkipyiOLUMe I^MTOKVIHbl H riMMCjXlKVIHbl, 

HanpuMep anbc^a-MHTepclDepOH, 
raMMa-MHTepc|DepoH, nponcxoAfliAWM M3 
tpom6oljwtob c^aKTop poda (hTOP), GC-SF, 
GM-CSF, OHO, annAepManbHbiw 4>aKTop pocTa 
(30P), HJ1-1, HJ1-2. m-4 t M/l-6, MJ1-8. MJ1-10 M 
B HeKOTopbix BapwaHTax peKOMeHAyeTCJi, 

HT06bf B npUMeHfleMblX B BaKL|HHMpyK)LHMX 

npenapaTax reHeTMMecKnx KOHCTpyiaax 6bin 
BKruoMeH reH f\n* GM-CSF. 
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MoweT 6birb AooaBJieH AonojiHMTenbHbifi 
aneMeHT, cny«amnM MMiueHbio pa3pyweHMfl 
KfieTKM, ec/in no KaKOM-nw6o npwHMHe 
>KenaTenbHO nctcnrannTb nonaAaHun b KneTxy 
reHeTMMecKoro KOHCTpyKTa. B reHeTMMecKMM 
KOHCTpyKT MomeT 6biTb BKnioseH reH 
TMMMAHH-KMHasbi repneca (tk). MHAUBMAyyMy 
Mo>KeT 6brrb BBeABHo nexapcTBeHHoe cpeACTBO 
raHrquKnoBMp, BeAyiMee k cen eKTM b hom y 
yHWMTOKeHwo nK)6b«x npoAyi4npy»oLL^nx tk KneTOK, 
c o6ecneMeHneM TeM caMbiM cpeACTB f\nn 
ceneKTMBHoro pa3pyujeHM« KneTOK reHeTMMecKMM 

KOHCTpyKTOM. 

fln« MaKCMManbHoro yBennneHMfl 
npoAyuupoBaHvifl oenxa MoryT 6biTb noAo6paHbi 
perynaTopHbie nocneAOBaTenbHocTM, xopoiuo 
cooTBeTCTBytou^ne reHHofi aKcnpeccnn b KneTKax, 
B KOTopbie 6bin BBefleH KOHCTpyiaop. KpoMe 
Toro, Moryr 6biTb noAo6paHbi KOAOHbt, Havi6onee 
3ct>ctDeKTMBHO TpaHCKpn6npyeMbie b KneTKax. 
Jlfo6ofi cneunanncT cnoco6eH C03AaTb 
c^yHKi^noHnpytoinne b KneTKax flHK KOHCTpyKTbi. 

flnfl BbiflBneHMfl 3Kcnpeccnn reHeTunecKvie 
KOHCTpyKTbi MoryT 6biTb npoaHann3npoBaHbi in 
vitro Ha ypoBeHb 3Kcnpeccnn c npMMeHeHkieM 
TKaHeBbix KynbTyp KneTOK Toro )Ke Tuna, mto m 

KneTKM, B KOTOpbie 6yAeT BBOAMTbCfl KOHCTpyKT. 

K npnivtepy, ecnn reneTMHecKan BaKi_\nHa Aon>KHa 
6biTb BBeAeHa b MbiiueHHbie icneTKVi HenoBexa, 
Ann onpeABieHMH ypoBH« 3Kcnpeccnn b 
KanecTBe MOAenn in vitro MoryT 6biTb 
ucnonb30BaHbi MbiiueHHbie KneTKM, Bbipai^eHHbie 
B KynbType, HanpuMep, KneTKM TBepAOM 

MblLUeHHOM OnVXOnM paOAOMMOCapKOMbl. 

(IpMMeHfleMbie b HacTOflu^eM n3o6peTeHnn 

reHeTMMeCKMe KOHCTpyKTbi He BBOAflTCfl B 

peTpoBMpycHbie nacTMi^bi. TeHeTHMecKne 
KOHCTpyKTbi VCBMBaiOTCfl KneTKOM 6e3 yMacTMn 

nepeAaBaeMOM peTDOBkipycHoft HacTML\eM 

BCTaBKM, HanpMMep TaKOM , KOTOpafl B03HMKaeT, 

KorAa peTpoBupycHbiMn HacTML\aMM c 
BBeAeHHbiMn b hmx PHK MHcjDMqMpyioT KneTKy. B 
npuMeH^eMOM 3Aecb 3HaneHMM TepMMH "6e3 

peTDOBMpyCHblX HaCTHlf OTHOCMTCH K 
reHBTMMeCKM M KOHCTpyKTaM, KOTOpbie He 
BBOAATCfl B peTpOBMpyCHbie HaCTML^bl. B 

npuMeHfieMOM 3Aecb 3HaneHMM Bbipa>KeHMe 
"oTAeneHHbiM ot MHcjDeKqMOHHoro areHTa" 
othocmtca k reHeTMMecKOMy MaTepwany, He 
HBnflKDmeiuycfl MacTbK) BkipycHoro, 
6aKTepnanbHoro nnn syxapMOTHoro Beiaopa 
(aKTHBHoro, MHaKTMBMpoBaHHoro, >KMBoro nnn 
MepTBoro), cnocooHoro MHQbui^npoBaTb KneTKy. 

B HeKOTopbix BonnoujeHMflx M3o6peTeHMfl 
reHeTMMecKMe KOHCTpyKTbi npeACTaBnnioT co6ofi 
He AOCTaTOH ho nonHbie cnoco6Hbie 

pennnuMpoBaTbCH BnpycHbie reHOMbi, b 
pe3ynbTaTe nero npn bbbabhuh b KneTKy 
reH bt mh ecKM m KOHCTpyKT o6naAaeT reHeT mh ecKOM 
MH$opMai4ueft, HeAocTaTOHHOM pnn 
o6ecneMeHMfl npoAyKL|Mn MHc^eKquoHHbtx 
BnpycHbix sacTML^. B npMMeHneMOM 3Aecb 
3HaneHMM TepMMH "HenonHbiii BMpycHbiM reHOM" 

OTHOCMTC^ K reHBTMMeCKOMy KOHCTpyKTy, 

coAep>KameMy HeAocraTOHHo nonHbiM reHOM, b 
cuny nero npM BBeAeHMM TaKoro reHeTunecKoro 
KOHCTpyKTa b KneTKy He npoMcxoAMT BBOAa 

reH6TMMeCK0M MHCjDOpMaL^MM, AOCTaTOMHOM A*™ 

npoAyijMpoBaHMfl MHqbeKqMOHHoro Bnpyca. 

B HeKOTopbix BapnaHTax ocna6neHHan 
BnpycHaa Baio^MHa Momei 6biTb nocrraBneHa b 
bmab reHeTMMecKoro KOHCTpyKTa, coAep^Kamero 
AocTaTOMHo reHeTMsecKoro MaTepnana, MTo6bi 
no3BonMTb npoAyt^MpoBaHMe BMpycHbix MacTMi^. 
nocTaBKa ocna6neHHOM BaKqMHbi b bmab 
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reHeTMHecKoro KOHCTpyiaa npeACTaBnneTcn 
6onee jienoiM nyieM Ann npoAyUMDOBaHMn 
6onbiuMx KonnMecTB 6e3onacHoro, hmctoto 
aicrnBHoro BaKL^MHupyKJiqero npoAyicra. 

TeHeTkRecKUM KOHcrpyKT mokot 6brrb BBeAeH 
c npuMeHeHneM nnn 6ea npMMeHeHMn 
"MMKpocHapnflOB". npewviymecTBOM nBnneTcn 
to, hto reHeTMHecKMM KOHcrrpyKT HacTOflinero 

H306peTeHMfl M0>KeT 6blTb AOCTaB/ieH B KHBTKM 

nHAMBMAyyMa 6e3 TBepAbix nacTMLi. 1/lMeeTcn b 

BMAy, HTO BblDa)KeHMe "683 TBepAblX HaCTMLf B 

npuMeHHeMOM 3Aecb 3HaneHMM OTHocMTcn k 

>KMAKOCTM, KOTOpafl H6 COA©P>KMT KaKHX-fln6o 
TBepAblX "MMKOOCHapflAOB", npMMeHfleMblX B 

KanecTBe cpeACTBa Ann nepqbopaijMM. 
npoKanbiBaHUfl nnn kbkmm-to mhhm nyTeM 
npoTbiKaHns xneTOMHOM Meivi6paHbi c Ljenbio 
cosAaHMfl BXOAHoro 0TBepcTM« Ann nocTynneHMfl 
b KneTKy reHeTmecKoro MaTepwana. 

HacToamee M3o6peTeHne MoweT 6biTb 
npuMeHeHO Ann BaKquHai^MM MHAMBMAyyMa 
npoTMB Bcex naToreHOB, HanpMMep BnpycoB, 
npoKapwoTHbix m naToreHHbix syKapnoTHbix 

MMKpOOpraHM3MOB, T3KMX KaK OflHOKTieTOHHbie 

naToreHHbie MHKpoopraHM3Mbi m 

MHoroKneTOMHbie napa3MTbi. Hacronmee 
M3o6peTeHne oco6eHHO npuroAHO Ann 

BaKMMHai4MM HHAMBMAyyMa npOTMB TBX 

naToreHOB. KOTopbie MHcjDW-^pyioT KneTKy m 
KOTopbie He Kancynnpy»oTCfl, HanpMMep BnpycoB 
w npoKapnoTOB, Taxux KaK roHoppen, nncTepe3 
m Lunrenne3. KpOMe Toro, HacTonmee 

H306peTeHM8 npMMGHMMO TaiOKe Ann BaKL^MHai^MM 

HHAHBMAyyMa npoTMB naToreHOB M3 Knacca 

npOCTeMUJMX, B >KM3HeHHOM L4MKTie KOTOpblX 

MMeeTcn CTaAHn, KorAa ohm nBnnioTcn 
BHyTpMK/ieTOHHbiMM naToreHaMM. HMeeTcn b 
BMAy i ^to b npuMeHHeMOM 3Aecb 3HaneHMM 
TepMMH "BHyTpMKneTOHHbiM naToreH" k BMpycy M 
naToreHHOMy MMKpoopraHM3My, KOTopbie no 
MeHbmeM Mepe MacTb ceoero penpoAyKTMBHoro 

MJ1M JKHSHeHHOrO L^MKJia npOBOflflT B 

KneTKe-xo3WMHe, b kotopom npoAyi^MpyKDT mhm 
npMHy>KAaK)Tcn k npoflyL\npoBaHHK> naToreHHbix 
6e/iKOB. B Ta6nnL\e 1 npMBeAeH nepeneHb 
HeKOTopbix BMpycHbix ceMeMCTB m poaob, Ann 
KOTOpbix Moryr 6biTb M3roTOBneHbi BaKLjMHbi no 
HacToaujeMy M3o6peTeHMio. B BaxqwHax MoryT 

6blTb MCnonb30BaHbl flHK KOHCTpyKTbl, 

BtuitoHarouuikie flHK nocneAOBaTenbHOCTM, 
KOAMpyroiAMe nenTMAbi, b cocraB KOTopbix bxoamt 
no MeHbUjeii oamh snMTon, MAeHTMHHbifi MnM no 
cymecTBy aHanorMHHbiM anMTony, MMewuneMycn 
na amweHe naToreHa, HanpMMep Tex 
aHTMreHOB, nepeneHb KOTopwx npMBeAeH b 
Ta6/iMLiax. Bonee Toro, HacronLAee M3o6peTeHMe 

npMMBHMMO TatOKe Ann BaKL^MHat^MM 

MHAMBMAyyMa npoTMB Apymx naToreHOB, b tom 
HMcne npoKapMOTHbix m ayxapMOTHbix naToreHOB 
M3 Knacca npocTeMLUMx, a TaiOKe 
MHoroKneTOHHbix napa3MTOB, HanpMMep Tex, 
nepeneHb KOTopwx npMBeAeH b Ta6nML\e 2. 

fl/lfl C03AaHM« reHeTMMeCKOM BaKLJMHbl, 

npeAHa3HaneHHOM Ann 3amMTbi ot naToreHHOM 

MH4>eKl4MM, B reH6TMMeCKMM KOHCTpyKT A°n>KeH 

6biTb BKnioMeH reHeTMHecKMM MaTepnan, 

KOAMpytOU4MM MMMyHOreHHbie 6e/lKM, npoTMB 

KOTopbix MOKeT 6biTb co3AaHa sai^MTHan 
MMMyHHan peaKi^Mn. ByAeT m MHcfjeKi^Mn 
naToreHOM BHyTpMKneTOHHOM, hto ocooeHHO 
npneM/ieMo Ann HacTonu^ero M3o6peTeHMn, MnM 
BHexneTOMHOM, wanoBeponTHO, HTo6bt Bee 
aHTMreHbi naToreHa co3AaBanM 3au4MTHyio 
peaKMMJO. (locKonbKy m flHK, m PHK 
cpaBHMTenbHo Manbi m MoryT 6biTb nonyneHbi 
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cpaBHMTenbHo nenco, Hacroninee m 3o6peTe h m e 
o6naAaeT AononHMTenbHbiM npeMMymecTBOM, 
3aKnK0Haioii(MMcn b tom, hto AonyooeT 
BaKi^MHaqMK) pnAOM aHTMreHOB naToreHa. 
npMMeHneMbiM b reHeTMnecKOM Baia^MHe 
reHeTMHecKMM KOHCTpyicr mokot BKnionaTb 
reHBTM hbckm m MaTepMa/i, KOAMpytoLAMM L^enbiM 
pnA naToreHOB amweHa. K npMMepy, b oamh 

KOHCTpyKT M0JK6T 6blTb BIOllOHeHO HeCKOnbKO 

BMpycHbix reHOB c o6ecneneHMeM TeM caMbiM 

MHOJKeCTBa MMQJeHMM. KpOMe TOrO. M0NC6T 6blTb 

npMroTosneH i^enbiM pnA MHOKynnTOB, KOTopbie 
MoryT 6biTb nocraBneHbi b pa3nMHHbie icneTKM, m 
coBMecTHO BKntOHaroiAMx b HeKOTopwx cnynanx 
nonHbiM MnM, hto obnee npeAnoHTMTenbHO, 
HenonHbiM, HanpMMep noHTM nonHbiM, Ha6op 
reHOB b Baxi^MHe. K npMMepy, nonHbiM Ha6op 

BMpyCHbDC reHOB MO)K6T 6blTb BBeAeH 
npMMeHGHMeM AByX KOHCTpyKTOB, Ka)KAblM M3 

KOTopbix coAep)KMT pasHbie nonoBMHbi reHOMa, 
BBOAMMbie b pa3Hbix ynacTKax. TaKMM o6pa30M, 
Mo>KeT 6biTb co3AaHa MMMyHHan peaio^Mn npoTMB 
Ka>KAoro amweHa 6e3 pMCKa BOBneneHMn 
MHC()eKi^MOHHoro BMpyca. 3to no3BonneT BBOAMTb 
6onee oahom MMineHM aHTkireHa, a TatoKe 
no3BonneT MCKnioHMTb TpeooBaHMe 

MAeHTMQ*)MLiMpOBaTb 33lAMTHbie aHTMreHbi. 

ripocTOTa b o6pameHMM m HeAoporan 
npMDOAa flHK m PHK no3BonniOT, kdomb Toro, 
6onee 3qb4>eKTMBHO oT6MpaTb 3aiAMTHbie 
aHTMreHbi. TeHbi MoryT 6biTb oTcopTMpoeaHbi m 
noABepmyTbi cMCTeMHOMy aHanMdy 6onee nerxo, 
neM 6enKM. OT6MpaiOT naToreHHbie areHTbi 

MMKpOOpraHM3Mbl, Ann SaiAMTbl OT KOTOpblX 

C03AaeTcn BaicqMHa, m 3aTeM MAeHTMqbMi^MpyioT 
MMMyHoreHHbiM 6enoK. Ta6nwLjbi 1 m 2 BK/nonaioT 
nepeHHM HeKOTopbix naToreHHbix areHTOB m 
mm KpoopraHM3MOB, Ann 3aLi^MTbl OT 

MHC^ML\MpOBaHMn KOTOpbIMM MOP/T 6blTb C03AaHbl 

reHeTMHecKMe BaKi^MHbi. B HeKOTopbix 
peKOMeHAyeMbix BapMaHTax cnoco6bi 
saKqMHai4MM MHAMBMAyyMa ot naToreHa 
HanpaBneHbi npoTMB BUM, HTLV MnM B3B. 

flpyrMM acnetaoM HacTonLAero m 3o6peTeH m n 
nBnatoTcn cnoco6 npMAaHMn Ha lumpokom ochobo 

3aLL\MTHOM MMMyHHOM peaKL^MM n DOT MB 

rMnepnponMcJ^epMpyioiAMX KneTOK, xapaiaepHbix 
Ann rMnepnponMqbepMpyjou^Mx 3a6oneBaHMM, m 
cnoco6 neneHMn CTpaAaioa^ero 
rMnepnponMCt>epaTMBHbiM 3a6onesaHMeM 
MHAMBMAyyMa. noApa3yMeBaeTcn, hto b 
npMMeHneMOM 3Aecb 3HaneHMM TepMMH 
w rMnepnponMq*)epaTMBHoe 3a6oneBaHMe tt 
OTHocMTcn k TeM 3a6oneBaHMnM m HapyiueHMnM, 
KOTopbie xapaKTepM3ytoTcn 
rMnepnponM4>epaL|MeM kjibtok. ripMMepbi 
rMnepnponMqSepaTMBHbix 3a6oneBaHMfi 
BK/iioHajoT paK bcgx bmaob m ncopMa3. 

O6Hapy>KeH0, hto BBeAeH Me reHeTMHecKoro 
KOHCTpyiaa, BKmonaioiAero nyKneoTMAHyw 
nocneAOBaTenbHOCTb, KOAMpywinyio 

MMMyHOreHHblM, aCCOL^MMpOBaHHblM c 

"mnepnponMqbepMpyioiAeM KneTKOM" 6enoK, b 
KneTKy MHAMBMAyyMa npMBOAMT k 
npoAyuMDOBaHMK) yKasaHHbix 6enxoB b 

BaKMMHMpOBaHHblX KHBTKaX MHAMBMAyyMa. 

HMeeTcn b BMAy, hto b npMMeHneMOM 3Aecb 
3HaneHMM TepMMH 'rMnepnponMqbepaTMBHO 
accoi^MMpyeMbiM 6enox" OTHocMTcn k 6enKaM, 
a ccoi_|m m py eMbiM c rMnepnponMct>epaTMBHbiM 
3a6oneBaHMeM. flnn BaKi4M Hai^MM ot 
TMnepnponMcpepaTMBHbix 3a6oneBaHMM 

MHAMBMAyyMy BBOAnT reHBTMHeCKMM KOHCTpyKT, 

BKntoHaioiAMfi HyKneoTMAHyw 
nocneAOBaTenbHOCTb, KOAMpyioiAyio 
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accoLiMMpyeMbiM c mnepnpo/iwc^epkipytOLLjMM 
3a6oneBaHneM 6enox. 

flnfl Toro MTo6bi rvinepnponnc^epaTMBHO 
accoL|MMpyeMbiM 6enoK 6bin scjx^exTHBHOM 

HMMyHOreHHOW MMLlieHbK), 3TO AO/DKeH 6blTb 

6enox, npoflyi4npyeMbiPi m ckjiiom mtgji bHO nnn Ha 
6onee BbicoKOM, hom b HopManbHbix KneTxax, 
ypoBHe b rvmepnponkicfcepaTHBHbix xneTxax. 
UeneBbie aHTureHbi BKmonaioT Te 6enxn, mx 
4)parMeHTbi h nenTMflbi, KOTopbie coflepwaT no 
MeHbiueM Mepe oahh annTon, o6Hapy>KHBaeMbiM 
b yKa3aHHbix 6enKax. B OTAenbHbix cnyMaax 
rvinepnpont44>epaTMBHO accou,nnpyeMbiw 6enox 
flBnaeTCfl npoflyKTOM MyTai^MM KQAMpyiou^ero 
6enox rena. MyTupoBaBtuuM reH xoAMpyer oenox, 
noHTM MAeHTHMHbiw HopManbHOMy 6e/iKy 3a 

HCKTlKDHeHHeM HeKOTOpblX OTflUHMM B 

aivinHOKvicnoTHOM nocneAOBaTenbHOCTH, mto 
npuBOAMT k OT/iMMHOMy, He o6hiapy>KM BaeMOMy B 
HopManbHOM 6e/iKe 3nnTony. lloAo6Hbie 
i^eneBbie 6enxn exnionaxoT Te 6enxn, KOTopbie 
KOAnpyiOTCH oHKoreHaMM, HanpuMep: myb, myc, 
fyn, a Taione TpaHcnoKai^noHHbiM reHOM bcr/ab1, 
ras, src, P53, neu, trie m ECRF. Rommmo 
oHKoreHHbix npoflyKTOB b KanecTBe ueneBbix 
aHTureHOB ueneBbie 6enioi Am npoTMBOpaKOBoro 
neMeHM« m 3amuTHbix pe>KMMOB BxnjOHaxrr 
nepeMeHHbie odnacTn aHTHTen, co3AaBaeMbix 
nwMcfxjMaMM B-KneTOK, m nepeMeHHbie o6nacTH 
pei^enTopoB T-xneTox M3 T-xneTOMHbix nnMc|x5M, 
a b HeKOTopbix BapwaHTax npHMeHnxrr Taioxe 
L4e/ieBbie aHweHbi pj\n ayiOMMMyHHbix 
3a6o/ieBdHHM. B xanecTBe ueneBbix 6enxoe 
MoryT 6biTb wcnonb30BaHbi m flpyme 
accoL|nnpyeMbie c onyxoxibio 6enKM, HanpHMep 
6enKM, o6Hapy>KHBaeMbje Ha ca mom BbicoKOM 
ypoBHe b KneTKax onyxonn, b tom nucne 6enKM, 
pacno3HaBaeMbie MOHOKnoHanbHbiM aHTMTenoM 
17-1 A, m cBfl3biBaK5inne cfionaT 6enKH 

XoTfl HacToamee H3o6peTeHne mokbt 6biTb 
ncnonb30BaHo Ana BaKi_iMHai4nn MHAMBMAyyMa ot 
oahom Hnn HecKonbKnx 4)opM paKa, TeM He 
MeHee HacTOflinee M3o6peTeHne oco6eHHo 
npuroAHO Ana npoc^nnaKTHHecKOM BaKU,MHau,wki 
MHAUBMAyyMa, npeApacnonoweHHoro k pa3BMTMK) 
onpeAeneHHoro BHAa paxa nnn 6oneBinero 
paKOM, BcneACTBue sera cxnoHHoro k peu.HAHBy. 
flocTM>KeHMfl reHeTMKM m TexHonoruM, a Taioxe 
snuAeMHonorww no3BonHKn onpeAenaTb 
BepoHTHocTb m pucx pa3BHTM« paKa y 
MHAUBMflyyMa. npHMeHeHneM reHeniHecxoro 
OT6opa n/nnn ncTopnii 6one3HM ceMbH mo>kho 
npeAcxa3aTb BepoaTHocTb pa3BMTiifl y 
KOHKpeTHoro MHAMBHAyyMa OAHoro 1/13 
HecKonbKvix TunoB paKa. 

AHanomwHO, Te HHAHBMAyyMbi, xoTopwe y>Ke 
nepeHecnn pax w KOTopbie noABepranncb 
neneHMK) c yAaneHneM onyxonn kinu no xaxviM-To 
MHbiM npuHMHaM HaxoAfliAHeca b coctohhhm 
peMnccMM, oco6eHHo ciaiOHHbi k pei^MAMBy M 
noBTOpHbiM npoflBneHMJiM paxa. B bha© MacTM 
nene6Horo npoi^ecca Taxne MHAHBMAyyMbi mop/t 
6biTb BaKi^MHupoBaHbi ot paxa, KOTopwfi 6bin y 
hmx AnamocTupoBaH, c L^enbK) 6opb6bi c 
noBTopHbiMH ero npo«BneHMflMH. TaxviM 
o6pa30M, nocne Toro KaK cTano n3BecTHo, hto 
HHAMBMAyyM 6bin 6oneH paxoM KaKoro-To Tuna m 
MMeeTcn pucK pei^HAMBa, 3T0T HHAMBMAyyM 
momot 6biTb Ba kl\\a h m pes aH c qenbw noAroTOBKM 
ero MMMyHHOM cucTeMbi Ann 6opb6bi c nto6biMki 
6yAyiAnwn npoflBneHn«MM paKa. 

HacToau4MM M3o6peTeHneM AaeTCfl cnoco6 
neneHun MHAHBHAyy Ma . CTpaAarcmero 
rvinepnponMC^epaTMBHbiM 3a6oneBaHneM. B 
TaKMX cnoco6ax BBeAeHHe reHeTvmecKvix 
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KOHCTpyKTOB cny>KMT MMMyHOTepaneBTMMeCKMM, 
HanpaBnHKDiAUM m npOMOTupyKDLi^MM MMMyHHyio 
CMCTeMy uenflM c i^enbio 6opb6bi c 
npoAyunpyioLUHMM runepnponnc^epaTHBHbiMn 
KneTKaMM. 

HacTOHLAWM M3o6peTeHneM AaeTc« cnoco6 
neseHun HHAHBMAyyMOB, CTpaAaioiAMX 
ayTouMMyHHbiMM 3a6oneBaHHFiMn n 
HapyweHHflMn npnAanweM Ha ujudokom ocHOBe 
MMMyHHOM peaKL\nn npoTMB qeneM, 
accoi^vinpyeMbix c a yTon m MyH utotom , b tom 
Mkicne xneTOMHbix pei^enTopoB m xneTOK, 
npoAyi^pyJOiAHX "caMo"-HanpaBneHHbie 
aHTMTena. 

riepeAaeaeMbie nepe3 T-ioieTKM 
ayTOHMMyHHbie 3a6oneBaHki5i BKnKxaKrr: 

DeBMaTOMAHblH apTpMT (PA), MHO)KeCTBeHHblM 

cxnepos (MC), chhapom CberpeHa, capKOMA03, 
MHcynnH03aBwcnMbiM caxapHbi^ Ana6eT (H3Cfl), 

ayTOMMMyHHbIM TMpeOHAUT, peaKTMBHbIM apTpMT, 

aHKnno3npytoiAHM cnoHAnnoapTpuT, 
CKnepOAepMHfl, nonnMno3MT, AepMaTOMno3HT, 
6one3Hb KpoHa n fl3BeHHbiM KonnT. Ka^KAOe M3 
yxasaHHbix 3a6oneBaHHM xapaiaepn3yeTc« 
ynacTneM T-icneTOMHbtx pei^enTopoe, 

CBfl3bIBaKDU4MXCfl C 3HflOreHHblMH aHTureHaMM VI 

MHHL\nnpyK)LJ4MX BOcnanwTenbHbiM KaciOA, 
accoi4nnpyeMbivi c ayTouMMyHHbiMM 
3a6oneBaHmiMM. BaKquHai^nn ot nepeMeHHofi 
o6nacTM T-KneTOK cnoco6Ha Bbi3BaTb MMMyHHyjo 
peaKL\MK3, b tom Hucne 14TJ1 c yAaneHneM stux 
T-xneTOK. 

B cnynae PA oxapaKTepn30BaHo HecKonbKO 
cneMMctJMMHbix nepeMeHHbix o6nacTeM 
T-KneTOHHbix peL^enTopoB (TKP), ynacTByroiAnx b 
3a6oneBaHnn. rioAOOHwe TKP BKnioMatoT: 
VP-3.VP-14.VP-17 n Va-17. TaKUM o6pa30M, 
BaKi^MHaLiMfl flHK KOHCTpyKTOM, KOAHpytoiAMM no 
MeHbUjew Mepe oahh M3 yxa3aHHbix 6enK0B, 
Bbi30BeT MMMyHHyw peaKLjnto, HanpaBneHHyto Ha 
yMacTBytoLL\ne b RA T-KneTKM. Cm.: Howell M.D. 
n AP- , 1991. Proc. Natl. Acad. Sci. CliJA 88, 
10821-10925; Palliard X. n AP-, 1991, 
Science 253, 325-329; Williams W.V. n AP-. 
1992, J.CIin.lnvest. 90, 326-333; Kawafl M3 
3thx pa6oT bboavttc^ 3Aecb b KanecTBe ccbinKvi. 

B cnynae MC oxapaiaepM30BaHO HecxonbKO 
cneL^ncjDMHHbix nepeMeHHbix o6nacTew TKP, 
yqacTByioiAMX b 3a6oneBaHnn. Tajcne TKP 
BioiJOHawT: VP-7 n Va-10. TaKMM o6pa30M, 
BaKi^MHamifl flHK KOHCTpyKTOM, KOAMpywiAMM no 
MeHbLueu Mepe oahh M3 yxasaHHbix 6enxoB, 
cosAaeT MMMyHHyx) peaKqnK), HanpaBneHHyx) Ha 
yMacTByK>mne b MC T-tcneTKu. Cm.: 
Wucherphennig K.W. n AP-. 1990, Science 248, 
1016-1019; Oksenberg J.R. n AP-, 1990, 
Nature 345, 344-346; KawAa* M3 stmx pa6oT 
bboamtcji b xaMecTBe ccwnxM. 

B cnynae cxnepoAepMMM oxapaxTepn30BaHo 
HecxonbKO cneu>i(J)HMHbix nepeMeHHbix o6nacreM 
TKP, ynacTByiOLAMX b 3a6oneBaHnn. 3tm TKP 
BxnKwaxrr: 

V rf -14,V d -15,V rf -16 / V d -28 M V rf -12. 

TaKMM o6pa30M, Baio^kiHaLAViki flHK 
KOHCTpyxTOM, KOAHpywiAnM no MeHbtuew Mepe 
oahh H3 yxa3aHHbix oenxoB, co3AacT HMMyHHyx) 
peaxLiMK), HanpaaneHHyK) Ha ynacTByxjiAMe b 
cxnepoAepMnn T-xneTXM. 

ripn neneHHM 6onbHbix, cTpaAaxji^nx 
nepeAaBaeMbiM Mepe3 T-xneTxn ayTonMMyHHbiM 
3a6oneBaHneM, b MacTHOCTM 6onbHbix, p,nn 
xoTopbix nepeMeHHbie o6nacTM TKP eu^e He 
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oxapajaepn30BaHbi, mokot 6biTb npoBefleHa 
cnH0Bna/ibHa« 6noncnn. MoryT 6biTb OTo6paHbi 
o6pa3qbi npucyTCTByraiUMX T-KneTOK, b KOTopwx 
c noMOLqbto cTanqapTHbix mstoauk 
MAeHTMcJjvmnpyioT nepeMeHHbie o6nacTM stmx 
TKP. Ha ocHOBe nonyMeHHOM nHc^opMai^nn mop/t 
6brrb npuroToeneHtd reHOTkNecKHe BaiojMHbi. 

llepeflaBaeMbie Mepe3 B-KneTKM 

ayTOMMMyHHbie 3a6oneBaHMfl BKntonaioT: 
BO/maHKy (CKB), TJWKyio MnacTeHMK), 
ayTOMMMyHHyio reMonnTunecKyio aHeMMio, 
ayTOMMMyHHyio TpoMOOLjMToneHMio, acTMy, 
KpMornooynMHeMMio, nepBMHHbtfi GunnapHbiM 
cxnepoa m nepHu 14H 03Hy k> aHeMnra. Ka^qoe M3 
yK33aHHbix 3a6ojieBaHMM xapaKTepM3yeTca 

aHTHTenaMH, CBa3blBaKHHMMMCfl C 3HflOreHHblMM 

aHTkireHaMM m MHMLiMMpytoiUMMM 

BocnannTenbHbiw KacxaA, accoi^MpyeMbiM c 
ayTOM MMyHHbiMM 3a6oneBaHMflMM. BaKqMHaL^Mfl 
ot nepeMeHHbix o6nacTeM aHTMTen cnoco6Ha 
Bbi3BaTb MMMyHHyio peaKquK), b tom Mucne 14TJI 
c yAaneHMeM npoayijMpyiomMX aHTMTeno 
B-xneTOK. 

flna neMeHun 6onbHoro, CTpaflarou^ero 
nepeflaBaeMbiM nepe3 B-KneTKM ayTOM m m y h h biM 
3a6oneBaHneM, hoo6xoammo 
MAeHTn45ML;MpoBaTb nepeMeHHyK) o6nacTb 
aHTMTen, npoflBnaioiUMx ayTOMMMyHHyio 
aKTHBHOdb. MoweT 6biTb npoBefleHa 6noncnfl c 
OT6opoM o6pa3L\OB aHTMTen, npMcyTCTByioii^MX b 
MecTe BocnaneHMn. riepeMeHHaa o6nacTb stmx 
aHTMTen mojkot 6biTb MfleHTMcf)Mi4MpoBaHa c 

nOMOLilbK) CTaHflapTHbtX MeTOflMK. Ha OCHOB3HMM 

nonyneHHOM MHc^opMai^MM MoryT 6biTb 
npMroTOBneHbi reHeTMMecKMe BaKUMHbi. 

B cnynae CKB oamh M3 aHTMreHOB, KaK 
nonarawT, npeACTasneH flHK. TaKMM o6pa30M, y 
6onbHbix, noflne^au^Mx BatoiMHaL^MM ot CKB, mx 
cbiBopoTKa MOMceT 6biTb npoaHanM3MDOBaHa Ha 
aHTM-flHK aHTMTena m M0>KeT 6biTb 
npMroTOBneHa BaKi_|MHa, BKmoHaramafl flHK 
KOHCTpyKTbi, KOAMpy»oiHMe nepeMeHHyK) o6nacTb 

T3KMX, 06Hapy>KeHHblX B CblBOpOTKe aHTM-flHK 

aHTMTen. 

06mne CTpyicrypHbie npM3H3KM i\nn 
nepeMeHHbix o6nacTefi KaK TKP, TaK m aHTMTen 
xodoluo M3BecTHbi. flHK nocneAOBaTenbHOCTb, 
KOAMpyiomaa KOHKpeTHbie TKP m aHTMTeno, KaK 
npaBMno, MO>KeT 6biTb BbWBneHa c noMombto 

XOpOLUO M3BeCTHblX M6T0A0B, OnMCaHHblX, 

HanpMMep, b M3AaHMM: Kabat m AP-. 1987, 
"nocneAOBaTenbHOCTM npeACTaBnnioLUMX 
m m My HonorM MecKM m MHTepec 6enK0B", CLUA, 
flenapTaMeHT 3AopoBb« m cny»<6bi MenoBera, 
BeTecAa, Mfl, KOTOpoe bboamtca 3Aecb b 
KaMecTBe ccwnKM. KpoMe Toro, o6ihmm cnoco6 
KnoHMpoBaHMn 4>yHKi4M0HanbHbix nepeMeHHbix 
o6nacTeM M3 aHTMTen mo>kho h3mtm b paooTe: 
Chaudhery V.K. m AP-. 1990, Proc. Natl.Acad. 
Sci. CLUA 87, 1066, KOTOpaa bboamtcr 3Aecb b 
KanecTBe ccwnKM. 

B HeraTopbix Bonnoi^eHMflx M3o6peTeHM«, 
OTHOCAiuMxcn k reHHOM TepanMM, reHHbie 
KOHCTpyxTbi coAep>KaT nM6o KOMneHCMpyjou^Me 
reHw, nn6o reHW, KOAMpyrau^Me nene6Hbie 6enKM. 
npMMepw KOMneHCMpyK>mMx reHOB BicnioHaioT 
reH, KOAMpyioinMM ahctdo#mh MnM era 
ct>yHKqMOHanbHbiM o>parMeHT, reH, 

npeAH33HaMeHHb!M KOMneHCM pO B 3Tb Ae^KTHblM 

reH y 6onbHbix, CTpaAaioiiiMX MyKOBMCi4MA030M, 
MHcynMH, reH, npeAHa3HaHeHHbiM 

KOMneHcn poBaTb Ae4>eKTHbiM reH y 6onbHbix, 
CTpaAaioiUMX ADA, m reH, KOAMpywmMM c£aiaop 
VIII. FlpMMepbi reHOB, KOAMpytou^MX neMe6Hbie 
6enKM, BKnioHatoT reHbi, KOAMpyiou^Me 
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3pnTponoM3TMH, MHTep<t>epoH, LDL peijenTop, 
GM-CSF, MJ1-2, HJ1-4 m OHO. KpoMe Toro, Moryr 
6biTb BBeAeHbi reneTMMecKMe KOHCTpyKTbi, 
KOAMpyioi^Me OAHOL^enoMeMHbie KOMnoHeHTbi 
aHTMTena, cneL^nc^MMHo cBfl3b!BaioLi4Mecfl c 

TOKCMHHbIMM B eiAeCT BaM M . 

B HeKOTopbix peKOMeHAyeMbix BapMaHTax reH 

AMCTD04)MHa AaeTCfl B BMAe MMHMreHa, KOTOpbIM 

npMMeHfliOT AJifl neneHMfl MHAMBMAyyMOB, 

CTpaAaJOU^MX MblUJeMHOM AHCTpOCf)MeM. B 

oTAenbHbix peKOMeHAyeMbix BapMaHTax AaeTcn 
MMHMreH, co fle p>Kau^M m nocneflosaTenbHOCTb, 
KOAMpyioinyio nacTb 6enKa AHCTpo<J)MHa. 
HapyuieHUfl b reHe A^icTpoc^MHa BeAyT KaK k 
6onee Mnmo^ MbtiiieHHOM ahctdo0mh BeKepa 

(Mfl 5), TaK m k 6onee ta>kkom MbimeMHOM 
Amctdo4)mm flyneHHe (Mflfl) B cnynae MflB 
AMCTpo<t)MH o6pa3yeTCH, ho mmoot OTicnoHeHMH 
ot HopMbi no pa3Mepy M/MnM no KonnqecTBy. 
BonbHOM HaxoAMTcn b coctoahmm ot cnaooro ao 
yMepeHHO cna6oro. FlpM Mflfl 6enoK He 
o6pa3yeTCfl. n 6onbHOM npMKOBaH k Kpecny b 
BospacTe 13 neT m o6bWHo yMMpaeT b B03pacTe 

20. y HeKOTOpbOC 6onbHbK, B HaCTHOCTM OOnbHbK 

MflB, MacTMMHbiM 6enoK auctdo^mh, 
nonyneHHbiM SKcnpeccMefi MMHMreHa, 
nocTaen^eMoro cnoco6oM M3o6peTeHMH, MO>KeT 

npMBeCTM K ynyMLUeHMK) MblLUeMHOM 4>yHKL4MM. 

B HeKOTopbix peKOMeHAyeMbix BapMaHTax 
reHbi, KOAMpyioiuMe MJ1-2, MJ1-4, MHTepcfjepoH 
MnM OHO, nocTaBnaioTcn b xneTKM onyxonM, 
KOTopbie nM6o npMcyTCTByioT, nu6o yAaneHbi m 
3aTeM B03Bpa^eHbi b opraHM3M MHAMBMAyyMa. B 
OTAenbHbix BapMaHTax MHAMBMAyyMy, 
CTpaflaHDLi^eMy MHO>KecTBeHHbiM cicnepo30M, 
bboaht reH, KOAMpy>OLL\MM raMMa-MHTepc})epoH. 

AHTMCMbicnoBbie Monexynbi m pn6o3MMbi 
TaioKe MoryT 6biTb nocTaBneHbi b KneTKM 
MHAMBMAyyMa nyTeM BBeAeHMn reHeTMMecKoro 
MaTepMana, Ae^cTByioinero b KanecTBe MaTpMi^bi 
An« KonMM TaKMX aKTMBHbix areHTOB. TaKMe 

areHTbl A®3aKTMBMpyiOT MnM KaKMM-TO MHblM 

nyTeM BnM&toT Ha 3KcnpeccMio reHOB, 
KOAMpyiomMX 6enKM, npMcyTCTBMe KOTopbix 
He>KenaTenbHO. KOHCTpyKTbi, coAepwamwe 
nocneAOBaTenbHOCTM, KOAMpyiomMe 
aHTMCMbicnoBbie MoneKynbi, Moryr npMMeHATbc« 
Ann noAaBneHMfl MnM npeAOTBpaujeHMfl 
npoAyMMDOBaHMfl 6enKOB b KneTKe. TaK, 
npoAyi^MpoBaHMe T3kmx 6enKOB, KaK 
oHKoreHOBbie npoAyKTbi, mo)K6T 6biTb MCKniOHeHo 
MnM cHM)KeHo. AHanorMHHo, pm6o3mmn cnoco6Hbi 
npepBaTb reHHyio SKcnpeccMio ceneKTMBHbiM 
pa3pyiueHMeM m3tpmmhom PHK ao ee 
TpaHcnni^MM B 6enoK. B HeraTopbix BapMaHTax 
KneTKM o6pa6aTbiBaK>T cnoco6oM M3o6peTeHM« c 

npMMeHBHMBM KOHCTpyKTOB, KOAMpyiOU^MX 

aHTMCMbicnoBbie MoneKynbi MnM pM6o3MMbi b 
BMAe MacTM neneoHoro npOMecca, BKmonaioinero 
BBeAeHMe ApyrMX neKapCTseHHbix cpeACTB m 
Apyme npoLieAypw. B reHHbix KOHCTpyiaax, 
KOAMpyioinMX aHTMCMbicnoBbie MoneKynbi m 
pM6o3MMbt, npMMBHniOT BBKTOpa, aHanorwHHbie 
T8M, KOTopbie npMMeHflK>T, KorAa >KenaTenbHO 
npOAyL\MpoBaHMe 6enKa, 3a McicnioMeHMeM Toro, 
mto KOAMpyiou^aji nocneAOBaTenbHOCTb He MMeeT 
MHML^MMpyioLi^ero KOAOHa, MHML^MMpyiou^ero 
TpaHcnfli^MK) PHK b 6enoK. B HeKOTopbix 
BapMaHTax peKOMeHAyeTcs, MTo6bi Beiaopa, 
onMcaHHbie, b HaCTHOCTM, 
C0Aep>KanM opma>kmh 
3KcnpeccMpyeMyio 4>opMy 
«A©pHoro aHTMreHa. 

Pm6o3mmw nenwioTCfl KaTanMTMMecKMMM PHK, 
cnoco6HbiMM caMopacmennnTbCH MnM 
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pacmennnTb MoneKynbi APyrMX PHK. 
CneLjua/iucTaM naBecTHbi pn6o3HMbi HecKonbKMX 
pa3nwHHbix ™noB, nanpMMep Tuna MonoTa, 
Lunn/ibKM, mhtdoh rpynnbi I Tetrahymena, Tonopa 
w PHKa3bi P (S. Edgington, Biotechnology, 
1992, 10, 256-262). Pn6o3MMbi Tuna MonoTa 
o6naflaioT KaTanMTMnecKMM ynacTKOM, KOTopwfi 
6bin KapTupoBaH ao «Apa b MeHee neM 40 
HyKneoTMflOB. HeKOTopwe pn6o3MMbi b 
pacTMTenbHbix Bwponflax m caTennTHbix PHK 
AennT o6my»o BTopMHHyio CTpyioypy m 
onpefleneHHbie KOHcepBaTHBHbie HyxneoTMAbi. 
Xom yKaaaHHbte pn6o3MMbi b npupofle 
BbiCTynaioT b dohm coocTBeHHoro cyCxrrpaTa, 
AOMeH cy6cTpaia MoweT 6biTb HanpaBneH Ha 
Apyrow PHK cyocTpaT nyTeM cnapMBaHMn 
ocHOBaHUM b nocneAOBaTenbHocrnx, 

(jHiaHKMpyiOlAlIX KOHCepBMDOBaHHblM yMaCTOK 

paci±ienneHnn. TaKan cnocooHocTb pn6o3MMOB 
o6bMHoro cTpoeHUfl nosBonneT npwvieHflTb mx 
Ann nocneAOBaTenbHOCTb-cnemicJjMHHoro 
pacLAenneHMfl PHK (G. Peolella m AP-. EM BO 
1992, 1913-1919). TaKMM o6pa30M, b 
KOMneTeHL^nn cnei_\nanncTa npuMeHeHne 

pa3flMHHblX KaTanHTMHeCKMX 

nocneAOBaTenbHocTew M3 pm6o3Mmob pa3Hbix 
TunoB, Hanpniviep KaTanMTMHecKOM 

nocneAOBaTenbHocTM Tuna MonoTa, m 
KOHCTpynpoBaHne mx BbiiuenpuBefleHHbiM nyTeM. 
MoryT 6biTb co3AaHbi pn6o3MMbi, HanpaB/ieHHbie 
Ha pa3HOo6pa3Hbie i\env\, b tom HMcne 
naToreHHbie HyxneoTMAHbie 
nocneAOBaTenbHocTM m OHKoreHHbie 
nocneAOBaTenbHOCTM . OnpeAeneHHbie 
pexoMeHAyeMbie BapnaHTbi M3o6peTeHnn 
BK/iioHatoT AocraTOMHyio KOMnnewieHTapHOCTb k 
cneqnc|DimHo HaijeneHHOMy abl-bcr cnnTOMy 
TpaHCKpumy npn coxpaHeHMH acfxfceKTMBHOCTM 
peaKi^nn pacmenneHUfl. 

B COOTBeTCTB M M C HOKOTOpblMM 

BonnoLneHUHMM HacTonmero M3o6peTeHMH 
KneTKM o6pa6aTbiBaioT coeAMHeHMnMM, 
o6nerMaK)iAMMM nornomeHMe k/iotkom 
reHeTunecKoro KOHCTpyKTa. ComacHo 
onpeAeneHHbiM BonnotneHUFiM M3o6peTeHMn 
KneTKM o6pa6aTbiBaioT coeflMHeHHHMn, 
o6nerHaioiAMMM KneTOHHoe AeneHne m 
cnoco6cTByK)iAHMH nornoLneHMK) reHeTMMecKoro 
KOHCTpyKTa. BBeAeHne coeAMHeHMM, 
o6nerMaioii4nx nornomeHMe icneTKOM 
reHeTunecKoro KOHCTpyiaa, b tom mmcjio 
cTMMynnpyioiAMx KneTKy coeAMHeHMM, npuBOAMT 
k 6o/iee acfx^eKTMBHoPi HMMyHHOM peaKL^Mki 
npoTMB KOAnpyeMoro reHeTHHecKMM KOHCTpyKTOM 
i^eneBoro 6enKa. 

ComacHo HeKOTOpbiM BonnoujeHMnM 
HacTonmero M3o6peTeHMn reHeTMMecKMM 

KOHCTpyKT BBOflflT B OpraHM3M MHAMBMAyyMa C 

noMOLAbio 6e3bironbHoro ycTDOMCTBa Ann 

MhTbeKLIMfl. B COOTBeTCTB M M C HeKOTOpbIMM 

BonnoLqeHMflMM HacTosRinero M3o6peTeHMn 
reHeTkmecKMM KOHcrpyicr bboa^t OAHOBpeMeHHO 
b opraHki3M HHAMBMflyyMa BHyTpn kojkho , 

nOAKO)KHO M BHyTpHMblLUeHHO C HOMOLAbK) 

6e3bironbHoro ycTDOMCTBa Ann MH-beKi^nM. 
Ee3biro/ibHbie ycTpoMCTBa Ann MhrbeKquw 

XOpOLUO H3BeCTHbl M LUMDOKO AOCTynHbl. 

06bNHbiM cneL\nanncT, py kobo actb y neb AaHHbiM 
onucaHMeM, AJi« nocTaBKM reHeTHMecKoro 
MaTepwana b k/ibtkm MHAUBMAyyMa nprnvieHJieT 
6e3biroribHoe ycTpoficTBO A^ifl MKbeKi^nw. 
Ee3bironbHbie ycTpoMCTBa AJi« MKbeKi^MM 
xodoluo noAXOA^T f\na nocTasKw reHeTunecKoro 
MaTepwana bo Bee tiohm. YcTpoMCTBa oco6eHHo 
npuroAHbi Ann nocTaBKM reHeTunecKoro 
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MaTepnana b KneTKM kojkm m Mbiuju. B HeKOTopwx 
BapMaHTax 6e3bironbHoe ycTDOMCTBO Ann 
MKbeKlJMM M0JK6T 6blTb Mcnonb30BaHo A^n 
npoABM)KeHMn coAep)KaiAeM Monexynbt flHK . 

>KMAKOCTM K nOBepXHOCTM KO>KM MHAUBMAyyMa. 

>KMAKOCTb npOABMraeTcn c AOCTaTOHHOM 

CKODOCTbK) TaK, HTO npM COyAapOHMM C KO)K6M 

>KMAKocTb npoHMKaeT qepe3 noBepxHocTb ko>km m 
npoxoAMT b HM)Kepacnono)KeHHbie tkbhm kokm m 
Mbiuji^. TaKMM o6pa30M, reHeTMHecKMM MaTepMan 

BBOflMTCfl OAHOBpeMeHHO MpeCKOMHO, nOAKOKHO 

m BHyTpMMbiujeMHO. B HeKOTopbix BapMaHTax 
6e3btronbHoe ycTDOMCTBO pnn MHi>eKL4MM mokst 

6blTb MCnonb30BaHO A^n HOCTaBKM 

reHeTMHecKoro MaTepMana b tiohm Apyroro 
oprana c i^enbto BBeAeHMn Monexynbi 
HyioieMHOBOM KMcnoTN b KneTKM 3Toro opraHa. 

ComacHo M3o6peTeHM»o reHeTMMecKan 
BaKijMHa Mo>KeT 6biTb BBeAeHa HenocpeACTBeHHO 
b opraHM3M noAne)KaiAero BaxLiMHai^MM 
MHAMBMAyyMa MnM MomeT 6biTb BBeAeHa ex vivo 
b yAaneHHbie KneTKM MHAMBMAyyMa c 
nocneAyiomeM mx peMMnnaHTai^MeM nocne 
BBeAeHMfl. npM nK)6oM nyTM BBeAeHMn 
reHeTMMecKMM MaTepMan bboamtca b KneTKM, 
npMcyTCTByioiAMe b opraHM3Me MHAMBMAyyMa. 
nyTM BBeAeHMH BKnK>naK)T (ho 6e3 orpaHMHeHMfl 

TOnbKO MMM): BHyTpMMblUJeMHblM, 

BHVTpM6pK)LUMHHblM, BHVTpMKOJKHbJM, nOAKOJKHbIM, 
BHVTpMBeHHblM, BHVTpMapTepManbHblM, 

BHyTpMrna3HOM m nepopanbHbiM, a TaioKe 
MpesKOKHbiM, b BMfle MHranni^MM MnM 
cyno3MTopM«. PeKOMeHAyeMbie nyTM BBeAeHMn 
BKnjonaiOT BHyTpMMbiiueHHbie, 

BHyTpM6ptOQJMHHbie, BHyTpMKO>KHbie M 

nOAKO>KHbie MhTbeKL|MM. IIOCTaBKa KOAMpyKJIAMX 

i^eneBbie 6enKM reHHbix KOHCTpyKTOB mojkot 

npMAaTb 3aiAMTHbie CBOMCTBa CnM3MCTblM 

ooonoMKaM MHAMBMAyyMa, ecnM BBeAeHMe 
ocyiAecTBnnioT nyTeM, b kotopom MaTepMan 
n pM cyTCTBy eT b TKaHnx, accoi4MMpyeMbix c 
3aiAMTHbiMM CBOMCTBaMM cnM3MCTbix o6onoHeK. 
TaK, b HeKOTopwx npMMepax reHHbiM KOHCTpyKT 
nocTaBnneTCfl nyTeM BBeAeHMn b LL(eMHbiM 
KapMan, HaxoAniAMMCfl bo pTy MHAMBMAyyMa. 

TeHeTMHecKMe KOHCTpyiabi MoryT 6biTb 
BBeAeHbi npMMeHeHMeM (ho ho TonbKO mx) 
TpaAML\MOHHbix LunpMi^eB, 6e3bironbHbix 
ycTpoMCTB Ann MKbei^MpoBaHMn MnM "reHHbix 
nMCToneTOB Ann mm Kpo6oM6apAMpoBKM". MnM )Ke 
reHeTMMecKan Baxi^MHa mokot 6biTb BBeAeHa 
pa3Hoo6pa3HbiMM cnoco6aMM b KneTKM, 
yAaneHHbie M3 opraHM3Ma MHAMBMAyyMa. TaKMe 
cnoco6bi BicnioHaioT, HanpMMep, ex vivo 
TpaHcxfieKqMio, aneiaponopai^MK), 

MMKDOMH-beL^MpOBaHMe M MMKpo60M6apflMDOBKy. 

nocne nornomeHMn KneTKaMM reHHoro 
KOHCTpyKTa MX BHOBb MMnnaHTMpyioT b opraHM3M 
MHAMBMAyyMa. CHMTaeTCn, HTO OObiHHO 

HeMMMyHoreHHbie KneTKM nocne BBeAeHMn b hmx 

reHHblX KOHCTpyKTOB MOryT 6blTb 

MMnnaHTMDOBaHbl b opraHM3M MHAMBMAyyMa, 

Aawe ecnM BaKi^MHMpoBaHHbie KneTKM 
M3HananbHo 6binM oTo6paHbi y Apyroro 
MHAMBMAyyMa. 

TeHeTMHecKMe BaKqMHbi M3o6peTeHMn 
coAep>KaT flHK b MHTepBane ot 1 Hr ao 1000 
MKr. B HeKOTopbix peKOMeHAyeMbix BapMaHTax 
Baxi^MHa coAep)KMT flHK b npeAenax ot 10 Hr ao 
800 MKr. B OTAenbHboc peKOMeHAyeMbix 
BapMaHTax BaKi^MHa coflep>KMT 0.1-500 mkt flHK. 
B Apyrnx peKOMeHAyeMbix BapMaHTax BaxLjMHbi 
C0Aep)KaT 1-350 mik flHK. M b eu^e oahmx 
peKOMeHAyeMbix BapMaHTax BatojMHbi coAep>KaT 
25-250 MKT flHK. B ApyrMX peKOMeHAyeMbix 
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6biTb coeflMHeHMeM, 
oflHoPi H3 cneflyraLL^nx 



BapwaHTax BaKquHbi coflepwaT okojio 100 mot 
reHeTunecKne BaKquHbi HacTOHmero 

M3o6peTeHMfl TOTOBflT B 3aBMCMMOCTM OT 

HaMeneHHoro k npuMeHeHHK) nyTM BBefleHnn. 
06bWHbiM cnei4nanncT 6e3 Tpyfla npuroTOBMT 
reHGTMMecKyK) BaKquHy, coAepwatnyio 
reHeTMMecKMM KOHCTpyia. B c/iynae, ecnM b 
KaMecTBe nyTM BBefleHwa Bbi6paHbi 
BHyTpviMbiujeMHbie MhfbeKqun, peKoweHflyioT 
npuMeHATb n30TOHMHecKne npenapaTbi. 
ripuMeHfleMbie flnn npMAaHM* msotohmmhoctm 
flo6aBKM, KaK npaBuno, BxnioHatOT; x/iopMfl 
HaTpufl, A©KCTpo3y, MaHHMT, cop6nT M naKT03y. 
B HeKOTopbix cnynaflx peKOMeHAyioTCfl TaKne 

M30TOHMM6CKMG paCTBOpbl, KaK (JXXXfcaTHbie 

6yo>epHbie coneBbie pacTBOpbi. B HeKOTopux 
BapnaHTax k npenapaTy AoSaensiioT 
cy>KHBaK>inee cxxyAbi cpeflCTBo. CTa6nnn3aTopbi 
BKTHOHafOT wenaTMH m anb6yMMH. 
OapMaLieBTMHecKne npenapaTbi HacToaujero 
n3o6peTeHMfl flawTCfl CTepunbHbiMM m He 
coflep>Kau4HMM nuporeHOB. 

TeHeTMHecKvie KOHcrpyKTbi n3o6peTeHMfl 
roTOBAT b BMfle npenapaTa mhm bboaht b 

COMBTaHMM C yCMflMTBneM C^yHKLJMM 

nonMHyKneoTMfla. PeKOMeHflyeMbie coareHTbi 
HacTo^mero M3o6peTeHMfl Bbi6kipaK3T H3 rpynnbi, 

BKfllOMaiOLL^eM! 3CjDMpbl, aHUJlUflbl, aMMflMHbl, 

ypeiaHbi 6eH30MHOM KucnoTbi m mx 
ruflpoxnopMflbi, npuHaflne^au^ne, HanpMMep, k 
ceMGMCTBy MecTHbix aHecreTMKOB. 

yon MOKeT 
npeflCTaBneHHbiM 
4>opMyn: 

Ar-R 1 -0-R 2 -R 3 , 

MJ1M 

Ar-N-R 1 -R 2 -R 3 , 
mjim 

R 4 -N-R 5 -R 6 , 

MJIM 

R 4 -0-R 1 -N-R 7 , 

rfle Ar npeflCTaBJineT 6eH3on, 
n-aMMHo6eH3on, M-aMHHo6eH3on, o- 
aMHHo6eH3on, 3aMeineHHbifi 6eH3on ( 
3aMeu^eHHbi^ n-aMMHo6eH3on, 3aMeii4eHHbiM 
M-aMMHo6eH3on, 3aMemeHHbiM o-aMMHo6eH3on, 
rfle aMHHorpynna b a mm ho6b H30Ji bH bix 
npoM3BOflHbix Mo>KeT 6biTb npeflCTaBJieHa 

3MMH0-, C-j-Cs-anKM/iaMMHO-, flMCC-j-Cs-aJlKMn) 

aMMHorpynnoM, m 3aMecTHTenn b 3aMemeHHbix 
npoM3BOflHbix npeflCTaBneHbi ranoreHOM, 
C rC5. ajlKMJ10M M d -C5-a/iKOKCMrpynnoM; 

R 1 npeACTaBnneT C=0; 

R 2 npeflCTaBnaeT C rC^-anKMn, b tom 
HMcne pa38eTB/ieHHbie anKvinbt; 

R 3 npeflCTaBnneT boaodoa, aMMH, 
C ^CS-anKM/iaMMH, fy\(Ci-C 5 -anKV\ri) aMMH, 

R 2 + R 3 Moryr o6pa30BbisaTb i^MK/iMMecKMM 
ariKMn, C1-C5- anKMn3aMeu^eHHbiM LiMKnuMecKMM 

anKMJl, L\MKflMHeCKMM an M Cf)aTM HGCKM M aMMH, 

C 1 -C 10 -anKnn3aMeLneHHbiM uimk/imh6ckmm 
anMcfjaTMHecKMM aMMH, reTepoi^Micn, 

C i-C 1 o. anKVir , 3aMei ^ eHHb |^ reTepoLtMKJi, b tom 
MMcne CrCioJ-a/iKMn-N-saMemeHHWM 
reTepoi^MKn; 

R 4 npeflCTasnfieT Ar, R 2 mhm 
C ^CS-anKOKCMrpynny, i^MKJiMMecKMM anwn, 
C i-Cio'anKMJi3aMeLqeHHbiM L^MKJiMMecKMM ariKMn, 

L^MKriMMeCKMM anM(fcaTMHeCKMM aMMH, 

C 1-Cio. ajlKVin3aMeu ^ eHHb| ^ L^MKJlMMeCKMM 
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anMct)aTMHecKMM aMMH, reTepoL4Mioi, 

C 5-Cio_ anKVin3aMel4eH HbiM reTepoL^Mioi m 
C i -C 10 -anKOKCM3aMei4eHHbiM reTepoqMKn, b tom 

HMcne C r Cio-anKMn-N-3aMei^eHHbiM 
reTepoi4MKn; 

R 5 npeflCTaBnaeT C=NH; 
R 6 npeflCTaBnaeT Ar, R 2 mjim 
C ^C^-anKOKCMrpynny, L^MKriMHecKMM axiKMii, 

^ 1 -C 10 -anKMn3aMemeHHb!M L^MKXlMHeCKMM a/lKM/l, 

i4MKJivmecKMM anMC^aTMMecKMM aMMH, 

C 1-Cio. anKMn3aMeL4eHHbl ^ L^MKTlMMeCKMM 

an m c^aTM MecKM m aMMH, reTepoi^MKn, 

C r c io_anKMn3aMeiAeHHbiM reTepoi^MKJi m 
15 C ^ -C^-anKOKCM33Meu4eHHbiM reTepoi^MKn, b tom 

HMcne Ci-Cio-ariKMn-N-3aMeineHHbift reiepouMKn 

M 

R 7 npeflCTaBnfleT Ar, R 2 MnM 
C ^C^ariKOKCMrpynny, uMKHMMecKMM anKM/i, 

C i-Cio-anKMji3aMeLAeHHbiM i4MKnMHecKMM ariKMn, 

L^M KflMMeCKMM anM$aTMMecKMft aMMH, 

C 1-Cl0. anKMJ13aM eLAeHHbJM l^lJOlMHeCICMM 

anMcfcaTMnecKMM aMMH, reTepoL^MKn, 

C i*Cio. anKMn3aM eLneHHbiM reTepoi^MK/i m 
C ^-C^-anKOKCMsaMemeHHbiM reTepoi^MKJi, b tom 

HMcne Ci-Cio-ajiKMn-N-3aMemeHHbiM 
reTepoi4MKn. 

[IpMMepbl 3C()MpOB BICntOHaiOT 3(}3Mpbi 

6eH3OMH0M KMcnoTbi, HanpMMep nunepoKaMH, 
MenpMHKaMH M M306yKaMH, SC^Mpbl 
napa-aMMH06eH3O«H0f^ KMcnoTbi, HanpMMep 
npoioMH, TeTpaKaMH, 6yTeT3MMH, nponoKCMKaMH 
m xnopnpoKaMH; 3(t)Mpbi MeTa-aMMHo6eH30MHOM 
KMcnoTbi, b mx HMcne MeTa6yT3MMH m npMMaKaMH; 

30>Mpbl napa-3TOKCM6eH3OMH0M KMCnOTbl, 

HanpMMep napsTOKCMKanH. npMMepbi aHunnflos 
BxnioHatoT: riMflOKaMH, stmaoksmh, MenMBaKanH, 
6ynMBaKaMH, nuppoKanH m npM/ioKaMH. flpynie 
npMMepbi noflo6Hbix coeflMHeHMM BKnioMafOT: 
AM6yKaMH ( 6eH30KaMH, amioiohmh, npaMOKCMH, 
nponapaKaMH, 6yTa«aMH, 6eHOKCMHaT, 
Kap6oKaMH, MeTMn6ynMBaK3MH, nMKpaT 6yTa3MHa, 
0>eHaKaMH, flMOTaH, nyKKaMH, MHTpaKaMH, 
HynepKaMH, M6Ta6yT0KCM KaM h , nMpMflOKaMH, 
6M0eHaMMH, a TaioKe 6ML4MtcnMHecKMe 
coeflMHeHMM pacTMTenbHoro npoMcxo>KfleHMfl, 

HanpMMep KOKaMH, L^MHaMOMHKOKaMH, TpyKCMnilMH 

m KOKaaTMneH m Bee nepeNMcneHHbie coeflMHeHMfl 
b BMfle ruflpoxnopMflOB. 

B peKOMeHflyeMbix BapMaHTax YOII 
npeflCTaBJien 6ynMBaKaMHOM. Pa3HMi^a Me>Kfly 

6kinMBaK3MHOM M MenMBaKaMHOM 3aKTlK}HaeTCfl B 

tom, hto 6ynMBaKaMH MMeeT N-6yTMnbHyK) 
rpynny BMecTO N-MeTMnbHOM rpynnbi 
MenMBaicaMHa. B stom cnynae penb MfleT o 

N"^ 1 -C-|0- a/lKMnnpOM3BOflHblX. CoeflMH6HMfl 

Moiyr 6biTb 3aMemeHbi ranoreHOM, KaK b cnynae 
c npoKaMHOM m xnopnpoKanHOM. AHMHMflbi 6onee 
npeflnoMTMTenbHbi. 

EynMBaKaMH bboa^t ao, oflHOBpeMeHHO mhm 
nocne reHeTMMecKoro KOHCTpyiaa. EynMBaKaMH m 
reHeTMMecKMM KOHCTpyia MoryT 6biTb 
npMroTOBrteHbi b BMfle coBMecTHoro npenapaTa. 
EynMBaKaMH oco6eHHO none3eH b KanecTee 
CTMMynMpywu^ero KneTKy areHTa, mto 
o6*bflCHfleTca npo^BJieHMeM ero aKTMBHocTM m 
ero MHoroo6pa3HbiMM CBOMCTBaMM npM BBeAeHMM 
b TK3HM. EynMBaKaMH cnoco6cTByeT m o6/iersaeT 
nornou;eHMe KneTKOM reneTMHecKoro MaTepMana. 
CaM no ce6e 6ynMBaKaMH «BnneTCfl 
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TpaHCcfjeiaMpyramuM cpeflCTBOM. BBeABHMe 

reHeTMHeCKMX KOHCTpyKTOB COBMeCTHO c 

6ynnBaKanHOM o6nemaeT BXOJKfleHMe 
reHeTMMecKoro KOHCTpyKTa b KneTKy. rio/iarawT, 
mo 6ynnBaKanH pa3pbiBaeT KneTKy v\m KaicuM-TO 
MHbiM o6pa30M flenaeT KneTKy 6onee 
npoHML^aeMoPi. BynnBaKanH cTHMynnpyeT 
fleneHMe m pennMKaL4MK) KneTOK. CneflOBaTenbHO, 
6ynnBaKanH aeficTByeT, KaK pennMLjMpyiomee 
cpeflCTBO. BBefleHMe 6ynnBaKanHa, KpoMe Toro, 
pa3flpa)KaeT n noBpexcflaeT TKaHH. KaK tskobom 
6ynnBaKanH AeMCTByeT KaK BocnannTenbHoe 
cpeflCTBO, Bbi3biBaK)L^ee MurpaLiuio m 
XeMOTaKCMC HMMyHHblX KneTOK b MecTe 
BBefleHMFI. IIOMMMO KneTOK, o6blMH0 

npucyTCTByjou^nx b MecTe BBeAeHMfl, icneTKM 
MMMyHHOM CMCTeMbl, MMrpMposaBiUMe b Bkifle 
MMMyHHoro oTBeTa Ha BocnannTenbHoe 
cpeflCTBO, MoryT BCTynMTb b koht3kt c 
BBefleHHbiMM reHeTMMecKMM MaTepnanoM m 
6ynnBaKanH0M. BynMBaiOMH, AeMCTBytouiMM* b 
KanecTBe TpaHcx^eLiMpyraiflero cpeflCTBa 
cnoco6eH TaioKe npoMOTMpoBaTb nornou^eHne 
reHeTunecKoro MaTepviana n tbkmmm KneTKaMM 

MMMyHHOM CMCTeMbl. 

XnMnnecKM m cJjapMaKonorviHecKM 
6ynnBaKanH othocmtca k aMMHOaijMnbHbiM 
MecTHbiM aHecTeTHKaM. BynnBaKaMH flBnaeTca 
roivionoroM MennsaKanHa m poflCTBeHeH 
nnflOKanHy. BynnBaKanH npMflaeT MbiuieMHOM 

TK3HM HyBCTBMTenbHOCTb K 3JieKTpMHeCKOMy 

Hanpjq>KeHMK) npn BBefleHMM HaTpMn m Bnn^eT Ha 
KOHL|eHTpaL\Mio hohob b KneTKe. llonHoe 
onucaHne (JjapMaKononmecKOM aKTMBHOCTM 
6ynnBaKanHa mo>kho h3mth b M3flaHnn: Ritchie 
J. M. m N.M. Greene, "OapMaKonornHecKne 
ocHOBbi Tepannn", pefl. Gilman A.G. m flp., 
8-oe M3flaHne, rnaBa 15, CTp. 3111, KOTopoe 
BBOflMTC^ 3flecb B KanecTBe ccbinKM. B cnoco6e 
HacTOflinero M3o6peTeHM* peroMeHAyeTca 
npuMeHeHne 6ynnBaKanHa m cfryHKijMOHanbHO 
aHanorviMHbix 6ynnBaKanHy coeflMHeHUM. 

BynnBaKaMH-HCl MMeeT cneAyioujee 
xuMMHecKoe Ha3BaHne: 
2-nnnepMflMHKapooKcaMHfl, 
1 -6yTnn-N-(2,6-flMMe™nct>eHnn)- 
MOHornflpoxnopufl, MOHorMflpaT, m luhpoko 
BbinycKaeTcn Ann npuMeHeHHn b c^apMai^eBTMKe 
MHoniMM c(DMpMaMM, 8 tom HMcne AcTpa 
OapMacbK)THKn flpoflyKTC Mhk. (Y3CT6opo, MA), 
CajHOcfeM YnHTpon OapMacbioTMKm (Hwo-fiopK, 
H-l/l), McTMaH KoAaK (PonecTep, H-ft). B 
npoAa>Ky 6ynnBaKanH nocTynaeT c Ao6aBKofi unw 
6e3 MeTnnnapa6eHa, a TaioKe c Ao6aBKOM nnn 
6e3 3nnHec})pMHa. MoryT 6biTb ncnonb30BaHbi 
nio6bie TaKne npenapaTbi. flnn npuMeHeHna b 
cjDapMai46BTMKe 6ynnBaKanH nocTynaeT b 
npOAa>Ky b KOHLjeHTpaLjMM 0.25%, 0.5% m 0.75% 

M B T3K0M BHA6 MO>KeT 6blTb MCnonb30BaH B 

m 3o6peTeH m m , Mnn we npn wenaHMM MoryT 6biTb 
ncnonb30BaHbi anbTepHaTMBHbte, co3AaKDU^ne 

Heo6xOAMMblM 3<J)Cj5eKT KOHL^eHTpai^HM , B 

sacTHQCTn 0.05-1%. CornacHO HacToameMy 
n3o6peT6HMK) 6ynMBaKaMH bboamtch b 
KonnnecTBe ot 250 mkt ao 1 0 Mr. B HeKOTopbix 
BapviaHTax bboa^t ot 250 mkt ao 7.5 Mr 
6ynnBaKanHa. B OTAenbHbix BapviaHTax bboaat 
0.05-5 Mr 6ynnBaKanHa. B flpyrwx BapviaHTax 
6ynnBaKaviH bboa^t b ranvmecTBe 0.5-3 Mr. M 
eme b oahmx BapnaHTax bboawt 5-50 mkt 
6ynnBaKaviHa. K npuMepy, b HeKOTopbix 
BapviaHTax b tom >Ke ynacTKe, hto m Baia^viHa 
bboa^t ot 50 M»cn ao 2 Mn, npeAnoHTViTenbHO 
50-1500 Mien, 6onee npeAnoHTHTenbHO OKono 1 
Mn 0.5% 6ynviBaKanH-HCI n 0.1% 
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MeTMnnapa6eHa b n30TOHMMecKOM 

4>apMai4eBTMHecKOM HOCHTene ao, 

oflHOBpeMeHHo vinvi nocne BBeAeHvi^ BaKqviHbi. 
AHanorviMHO, b oTflenbHbix BapviaHTax b tom me 
ynacTKe, mto m saiajviHa, bboa^t ot 50 Mien ao 
2 Mn, npeAnoMTHTenbHO 50-1500 mwi m 6onee 
npeAnoHTMTenbHO orano 1 Mn 0.5% 
6ynviBaKaviH-HCI b n30TOHMHecKOM 

cjiapMaueBTunecKOM HocnTene ao, 

OflHOBpeMeHHo vinn nocne BBefleHU^ BaxqviHbi. 
BynviBaKaviH m nio6bie Apyrne, aHanorviMHO 
AeviCTByioinvie coeAMHeHiifl, b MacTHOCTM 
coeflMHeHMfl, oTHOCRL^viecfl k ceMeftcTBy 

MeCTHbiX aHBCTSTH KOB , MOryT 6blTb BBefleHbl B 

KOHLjeHTpaLiMHX, o6ecneHn BaKDinwx HeobxoAHMoe 
o6nerHeHvie nomoiAeHMfl KneTKOvi reHeTunecKVix 

KOHCTpyKTOB. 

B HeKOTopbix BonnoineHMflx M3o6peTeHHfl 
vi ham b m Ay y My BHanane bboaat MKbeKUMio 
6ynnBaKanHa nepefl reHBTMHecKOM BaKi4MHaL(MeM 
BHyTpMMbiLiieHHOM MKbeKLfMeM, t.6. b npeAenax 
ot HeAenM ao Aec^TM AHeM, HanpMMep, 
MHflMBMflyyMy BHaMane bboa^t MHbeKi^Mio 
6ynnBaKanHa. B HeKOTopbix BapMaHTax nepeA 
BaicqMHaL(MeM MHflMBMflyyMy 3a 1-5 AHeM nepeA 

BBeflBHM6M reHOTMHeCKOrO KOHCTpyKTa BBOflflT 

MKbeKL\Mio 6ynMBaKaMHa. B OTflenbHbix 
BapMaHTax nepeA BaKi^MHai^MeM , npMMepHO 3a 24 
«naca flo BBefleHMq reHeTMMecKoro KOHCTpyKTa 
MHflMBMflyyMy BBOflflT MHTbeKi^MK) 6ynMBaKaMHa. 

UnM )Ke 6ynMB3K3MH MO>KeT 6blTb MH*bei4MpOBaH 

OflHOBpeMeHHo, 3a HecKonbKO MMHyT ao urn 
nocne BaKi4MHai4MM. CooTBeTCTBeHHo 
6ynMBaK3MH m reHeTMHecKMVi KOHCTpyKT MoryT 
6biTb o6"beAMHeHbi m MH-bei^MpoeaHbi 

OflHOBpeMeHHo B BMfle CMecvi. B HeKOTopbix 
BapMaHTax 6ynMBaKaMH bboaat nocne BBefleHMfl 
reHeTMMecKoro KOHCTpyKTa. K npMMepy, 
MHflMBMflyyMy bboaht MifbeKi^Mio 6ynMBaKaMHa b 
npeAenax ot HeAenM ao AecmM AHeM nocne 
BBeAeHMfl reHeTMMecKoro KOHCTpyiaa. B 

HeKOTOpblX BapMaHTax MHflMBMflyyMy BBOflHT 

MKbeKi^Mio 6ynMBaKaMHa npMMepHO Mepe3 24 
Maca nocne Ba kl\m Hai^M m . B OTAenbHbix 
BapMaHTax MHflMBMflyyMy bboaat MKbetcqMio 
6ynMBaKaMHa nepes 1-5 AHeM nocne BaKUViHai^MM. 
B Apyrwx BapMaHTax MHflMBMflyyMy bboaat 
6ynMB3KaMH b npeAenax ot HeAenM ao flec^TM 
AHeM nocne BaKL\MHaL(MM. 

flpyme areHTbi, cnoco6Hbie BbinonHflTb ponb 

TpaHc4>6KTM py lOlflMX CpeACTB M/MnM 

pennMLiMpyiou^MX cpeflCTB, M/MnM 

BOcnanMTenbHbix cpeACTB, m KOTopbie MoryT 
6biTb BBefleHbl coBMecTHo c 6ynMBaKaMHOM m 
aHanorMHHO AeMCTByiomMMM coeflMHeHMHMM, 

BKniOMaiOT; neKTMHbl, <f>aKTOpbl DOCTa, L\MTOKMHbl 

m nMMcfcoKMHbi, HanpMMep: a-HHTep^poH, 
raMMa-MHTep<})epoH f npoMcxofl«LAMM M3 

TpOMCOL^MTOB C^aKTOp DOCTa (I1T0P), GC-SF, 

GM-CSF, OHO, anMflepManbHbiM c})aKTop pocTa 
(SOP), MJ1-1, HJ1-2, HH-4, MJl-6, Hri-8, MJ1-10 m 
MJ1-12, a TaioKe KonnareHa3y, 4>aKrop pocTa 
4)M6po6nacTa, acTporeH, AeKcaMeTa30H, 
canoHMHbi, noBepxHOCTHO-aKTMBHbie BemecTBa, 
HanpMMep MMMyHOCTMMynMpyioiflMe KOMnneKCbi 
(MCKOM), HenonHbiM aA'biOBaHT OpeMHfla, LPS 
aHanor, BKmonan MOHOclxxxtwpMnbHbiM nwnMA A 
(M<PJ1), MypaMMnoBbie nenTMAW, aHanom xMHOHa 
m nysbipbKM, HanpMMep, craanana m ceaneHa, 
rwanypoHOByio KMcnoTy m rnanypoHMAa3y. Bee 
3TM Beu^ecTBa moh/t 6brrb BBeAeHbi b coMeTaHMM 

C 6ynMBaK3MHOM M reHeTMHeCKMM KOHCTpyKTOM. K 

npMMepy, coBMecTHo c reHBTMHecKMM 

KOHCTpyKTOM BBOA^T 6ynMB3K3MH M nM6o 

rManypoHoayw KMcnoTy, nM6o manypoHMAasy. 
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TeHeTHMeCKUM KOHCTpyKT M0)K6T 6blTb 

CMeiuaH c KonnareHOM b bmab OMynbCun m 
BBeqeH napeHTepa/ibHo. SMynbCMn KonnareHa 
flaeT cpeACTBO Ann nocTeneHHoro BbifleneHMH 
flHK. KonnareH npMMennioT b KonnnecTBe ot 50 
mkji flo 2 M/i. B peKOMeHflyeMOM BapnaHTe c 
npnM6H6Hki6M yKa3aHHoro cocTaBa CMemnBaioT 
okoho 100 MKT flHK c 2 mji KonnareHa. MoryT 
npuMeHHTbCfl m Apyrvie npenapaTbi npoaneHHoro 
AeficTBUR, onucaHHbie, HanpMMep, b 
cnpaBOMHMKe PeMMHiroHa Ana ^apMat^eBTOB (A. 
Osol), «BnflK)LiiMMcn daHflapTHbiM nocooMeM B 

AaHHOH o6naCTM, KOTOpbIM BBOflMTCfl 3A©Cb B 

KanecTBe ccbinKM. TaKMe npenapaTbi BKnKxaiOT: 
BOflHbie cycneH3MM, pacTBopbi m cycneH3nn b 
Macne, OMynbcuw m nMnnaHTaHTbi, a Taione 

KOHTeMHepbl M Mpe3K0)KHbie yCTDOMCTBa. B 

HeKOTopbix Bapwamax peKOMeHAyioTcn 
BbiAenneMbte bo BpeMeHM npenapaTbi 
reHeTMMecKoro KOHCTpyiaa. B HeKOTopbix 
BapnaHTax pexoMeHAyeTcn, MTo6bi reHeTMHecKMM 
KOHCTpyKT BbtAenancfl bo BpeMeHM b npeAenax 
6-144 nacoB, npeAnoHTMTenbHO 12-96 MacoB, 
6onee npeAnoMTHTenbHO 18-72 MacoB. 

B HeKOTopbix BonnomeHHHX HacToamero 
M3o6peTeHnn reneTMHecKviM KOHCTpyKT 
MH-bei4npyK>T c noMomwo 6e3btronbHoro 
ycTpoiicTBa Ann MKbeKquM. Be3bironbHbie 
ycTpoMCTBa Ann nhTbeKqufi oco6eHHO 
npeAHOHTHTenbHbi aha OAHOBpeMeHHoro 
BBeAeHMn Bei^ecTBa BHyTpMMbiweHHO, 

BHyTpMKO>KHO M nOAKO>KHO. 

B HeKOTopbix Bonnou4eHnnx HacTOflinero 
n3o6peTeHna reneTMHecKUM KOHCTpyKT bboaat 
BMecTe c (Yon) npuMeHeHneM motoamkm 

MHKp03ap*AH0M 6OM6apAMp0BKM HaCTHl^aMM, 

pacKpbiToii Sanford m AP- b naTeHTe CLUA 
4945050, BbiflaH 31 urann 1990 r., KOTopbiM 
BBOflMTCfl 3Aecb b KanecrBe CCUHKM. 

B HeKOTopbix BonnoiAeHMnx HacTonmero 
M3o6peTeHMfl reHeTMHecKUM KOHCTpyKT bboa^t b 
BMAe nacTM nunocoMHoro KowinneKca c 
y cm n m b a KDU4M m cjDyHKijMio nonnHyicneoTHAa 
aremoM. 

B HeKOTopbix BonnoiAeHunx n3o6peTeHMfl 
MHAUBMAyyM noABepraiOT e ah hctb eH hom 
BaKquHat^un c cosAaHneM nonHOM, oinpoKoii 
MMMyHHOM peaKi^nn. B OTAenbHbix Bonnou^eHkiRX 
M3o6peTeHMfl MHAUBMAyyMa noABepraiOT p^qy 
BaKLiMHai^MM m co3AaioT nonHyio, LUMpOKyiO 
MMMyHHyio peaKmno. CornacHO HeKOTopbiM 
BonnomeHMflM n3o6peTeHMji b TeneHne KaKoro-To 
BpeMeHM npoBOAflT no MeHbtueM Mepe ABe, 
npeAnoHTMTenbHO neTbipe-nflTb MH^eKt^MM. 

np0M6)KyT0K BpeMeHM MeXCAy MHl>eKl4M«MM 

MO)KeT cocTaBnnTb ot 24 nacoB ao AByx HeAenb 
m 6onee, npeAnoHTMTenbHO OAHa HeAenfl. MnM 
>ne no MeHbiiieM Mepe abb m BnnoTb ao neTbipex 

MH*beKL|MM npOBOAnT OAHOBpeMeHHO B 

pa3nnMHbix yMacTKax. 

B HeKOTopbix BonnoineHMflx M3o6peTeHMH 
nonHan BaKqMHai^Mn BKmonaeT MKbei-iMpOBaHMe 
eAMHCTBeHHoro MHOKynnTa, coAepwamero 

reHBTMHeCKMM KOHCTpyKT, BKniOHaiOlAMM 

nocneAOBaTenbHocTM, KOAMpyiomMe oamh mhm 
HecKonbKo L^eneBbix annTonoB. 

B HeKOTopbix BonnoiAeHMnx M3o6peTeHM« 
MCMepnbiBaroman BaKi^MHai-iMfl BKniwaeT 
MKbei^MpoBaHMe AByx MnM 6onee pa3Hbix 
MHOKynwTOB b pa3Hbix ysacTKax. K npMMepy, BUM 
BaKLjMHa no M3o6peTeHMK> coa©P>kmt ABa 
MHOKynnTa, KawbiM M3 kotopwx BKniOMaeT 
reHeTMHecKMM MaTepMan, KOAMpyraiAMM pa3Hbie 
BMpycHbie 6enKM. TaKOM cnoco6 BaKi^MHai^MM 
no3BonseT BBOAMTb bo3mo>kho 6onee nonHbiM 
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Ha6op BMpycHbix reHOB 6e3 pMCKa BBeAeHMn 

MH<()eKl4MOHHOM BMpyCHOM MaCTMl4bl. TaK, y 
BaKL^MHMDOBaHHOrO MHAMBMAyyMa MO)KeT 6blTb 

co3AaHa MMMyHHan peaio^Mn k 6onbiUMHCTBy MnM 
BceM BMpycaM. MhTbeL^MDOBaHMe Ka^Aoro 
MHOKynflHTa ocyiAecTBnnioT b pa3Hbix ynacTKax, 
npeAnoHTMTenbHO Ha hbkotodom paccTonHMM, 
MTo6bi M36e>KaTb nonyMeHMe KneTKaMM o6omx 
reHeTMMecKMX KOHCTpyKTOB. flna 6onbiueM 
6e3onacHOCTM HeKOTopbie reHbi MoryT 6biTb 
MsrbflTbi MnM M3MeHeHbi c AononHMTenbHOM 
rapaHTMevi npeAOTBpameHMw bosmo)khoctm 
noflBneHMfl MHC^exMMOHHoro BMpycHoro 
aHcaM6nn. B npMMeHneMOM 3Aecb 3HaneHMM 

TepMMH "4)apManeBTMHeCKMM HaOOp" OTHOCMTCfl 

co6MpaTenbHO k MHo>KecTBeHHOMy MHOKynnTy, 
npMMeHfleMOMy b HacToau^eM M3o6peTeHMM, 
TaKMe Ha6opbi BioiKxaioT OTAenbHbie 

KOHTeMHepbl C pa3HblMM M HOKynflTaMM M/MnM 

CTMMynMpyiOLAMMM KneTKy areHTaMM. 
npeAnonaraeTcn, hto 3tm Ha6opbi BKnionaiOT 
ps^A MHOKynnTOB, npMMeHneMbix b cnocooe 

BaKL^MHai^MM. 

Cnoco6bi HacTOflinero M3o6peTeHM« 
npMMeHMMbi b o6nacTM MeAMLjMHbi nenoBeKa m 
BeTepMHapMM . COOTBBTCTBeHHO HacTOflinee 

m 3o6peTeH m e oTHocMTcn k reHeTMMecKOM 

B3KL4MHaL|MM MneKOnMTaHDU^HX, nTMLf M pbi6. 

Cnoco6bi HacTonmero M3o6peTeHM« MoryT 6biTb 
oco6eHHO none3HbiMM b npMMeHeHMM k 
MneKonMTaiOLL)MM, b tom MMcne HenoBexy, 
KopoBaM, OBqaM, CBMHb^M, K033M, co6axaM M 

KOLUKaM. 

HM>KenpMBeAeHHbie npMMepbi BKmonaioT 
xapaKrepHbie npMMepbi acneKTOB HacTonmero 
M3o6peTeHMH. npMMepbi He npeAHa3HaneHbi Ann 
orpaHMMeHMn 06-beMa M3o6peT6HMn, ho crapee 
cnywaT i\ en am MnniocTpaqwu. KpoMe Toro, 
pa3Hoo6pa3Hbie acneKTbi M3o6peTeHMfl 
cyMMMDOBaHbt b cneAywineM onMcaHMM. OAHaKO 
AaHHoe onMcaHMe He npeflHa3HaMeHO Ann 
orpaHM^eHMn 06-beMa M3o6peTeHMn, ho cxopee 
AaeTcn Ann ocBemeHMn pa3Hoo6pa3Hbix 
acneKTOB m 3o6peTeH m n . 06biMHbiM cneqManMCT 
cnoco6eH nerKO BbinBMTb AononHMTenbHbie 
acneKTbi M3o6peTeHM« m ero BapMaHTbi. 

npMMep 1 

HacTonu^MM M3o6peT6HMeM naejcn BUM 
Baxi^MHa, npMMeHMMan n/<n np^MOM 
reHeTMMecKOM BaicqMHauiMM. flaKDTcn 

reHeTMMBCKMe KOHCTpyKTbl, KOTOpbie npM 

nocTynneHMM b KneTKM MHAMBMAyyMa 
3KcnpeccMpytoTcn c npoAyUMpoBaHMeM BUM 
6enKOB. CornacHO HeKOTopbiM BapMaHTaM 
npoAyMMposaHMe ecex BMpycHbix cTpyxrypHbix 
6enKOB b KneTKax MHAMBMAyyMa cosAaeT 
3aLAMTHyio MMMyHHyio peaKqMK), 3aLAMU4aiOLAyio 
ot BUM MHcjDeKMMM. BUM B3KL|MHa HacTonmero 
M3o6peTeHMn mokot 6biTb Mcnonb3oaaHa f\nn 

BaKL^MHai^MM HeMHC^MUMpOBaHBblX MHAMBMAyyMOB 
OT BMM MHCf)eKL(MM MnM M0)K6T Cny>KMTb B 

KanecTBe MMMyHOTepaneBTMHecKoro cpeACTBa 

Ann y>K6 MHC^Ml^MDOBaHHblX MHAMBMAyyMOB. BUM 

BaKLiMHa HacTo^mero M3o6peTeHM^ co3AaeT 
MMMyHHyio peaKi4Mio, b tom HMcne 14TJI, 
no3BonflioiAyK) pacno3HaBaTb m aTaKoaaTb BUM 
MH$ML4MpoBaHHbie icneTKM m pacno3HaBaTb 
ujMpOKMM cneKTp BUM 6enKOB. TaKMM o6pa30M, 

HeMHCjjML^MDOBaHHbie MHAMBMAyyMbl 
OKa3blBaK)TCfl 3aiAMLA6HHblMM OT BUM MH<$>eKLLMM. 

B HeKOTopbix cbomx BonnoujeHMflx 
HacTonLAee M3o6peTeHne othocmtc^i k cnoco6y 
BaKqMHaqMM MHAMBMAyyMa ot BUM nyreM 
BBeAeHMn AByx MHOKynflTOB. TaKMe Asa 
MHOKynnTa BKnionaioT no MeHbiueM Mepe r&b m 
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npeAnosTMTenbHo 6onee AByx Ha6opoB reHOB 
m/im Bee reHbi BUM BMpyca. OAHaro MHOKynflTbi 
He ncxrraBn«K)TCfl coBMecTHO. CooTBeTdBeHHO b 
nHOKynnpoBaHHyHD K/ieTKy He nocTynaeT nonHbiM" 
Ha6op reHOB. BaKi^MHupoBaHHbiM MHAUBMflyyM 
nonyMUT no MeHbiueM Mepe flBa pasnbix m 
npeflnoHTHTeribHo 6onee AByx, 6onee 
npeflnoHTMTeribHo ijenbifi p«A hjim Bee BMpycHbie 
reHbi. 

Tara* CTpaTerna noBbtiuaeT BeposTHocTb 
Toro, hto reHeTMMecKMM MaTepnan, KOAMpyioinMM 
Hanoonee acJxfceKTMBHbie LjeneBbie 6eriKvi, 6vaot 

BKJllOMeH B BaKL^MHy, M CHM)KaeT BeDOflTHOCTb 

Toro, mo BMpycHOM nacTMLje yAacTca M36e>KaTb 
o6Hapy>KeHMn npw MMMyHHofi peaiajMM, HecMOTpa 
Ha CTpyKTypHbie M3MeHeHn« b oahom nnn 
HecKonbKnx BnpycHbix 6enKax, B03HMKatou^wx npn 
MyTai^nn BMpyca. CooTBeTdBeHHO >KenaTeribHa 
BaKL(HHai4M?i MHflUBMflyyMa LjenbiM phaom h 
npeAnoHTMTenbHo noHTM nonHbiM nnn nonHbiM 
HaoopoM reHOB, KOAMpyiomux BnpycHbie 6enKM. 

EcnM eAMHMMHafl KneTKa o6ecneHMBaeTCH 
nonHbiM Ha6opoM BMpycHbix reHOB, B03HMKaeT 
BepoHTHOCTb Toro, hto b npeAenax KneTKM 
no«BMTcn nonHbiM MHqbeKijMOHHbiM Bnpyc. 

CoOTBeTCTBeHHO, reHGTMHeCKVIM KOHCTpyKT 

M3o6peTeHHfl He coAepJKMT nonHoro Ha6opa 
TaKiix reHOB. Bonee Toro, Asa nnn 6onee 

MHOKynflTa, Ka>KAblM M3 KOTOpblX MMeeT 

Henonnbiw Ha6op reHOB, a Bee BMecTe HMeroT 
BnnoTb ao nonHoro Haoopa BnpycHbix reHOB, 
bboa^t b pasHbie KneTKM, npeAnoHTMTenbHo 
pacnono>KeHHbie Ha HeKOTopoM paccTOAHMM Apyr 
ot Apyra c L;enb»o M36e>KaTb bo3mo>khoctm 
AeMCTBMfl Ha BatofMHMpoBaHHyio KneTKy nonHoro 
Ha6opa reHOB. K npMMepy, nacTb BUM reHOMa 

MO>KeT 6blTb BCTaBJieHa B nepBblM KOHCTpyKT, a 

ocTaBwancfl BUM reHOMa BCTasneHa bo BTOpofi 

KOHCTpyKT. nepBblM KOHCTpyKT BBOAHT 

MHAMBMAyyMy b BMAe reHeTMHecroM Baio|MHbi b 
MbiiueHHyio TKaHb oahom pyKM, a btodom 

KOHCTpyKT BBOA^T MHAMBMAyyMy B BMfle 

reHeTMMecKoii BaKi^MHbi b ApyryK) pyKy. 
MHAMBMAyyM noABepraeTcn B03AeMCTBMio 
nonHoro Ha6opa BMpycHbix reHOB c BaKUMHai^MeM 
TeM caMbiM no cymecTBy ot nonHoro BMpyca, ho 

6e3 puCKa B03HMKH0BeHMfl MHCfDeKMMOHHOM 
BMpyCHOM HaCTML^bl. 

B L|en*x AononHMTenbHOM 6e3onacHocTM, 
Aawe ecnM reHeTMHecKMM MaTepMan 
nocTaBnfleTcn AByMfl MnM HecKonbKMMM 
MHOKynflTaMM b pacnonoweHHbie Ha paccTonHMM 
nacTM Tena MHAMBMAyyMa, oamh MnM HecKonbKO 

CymeCTBeHHblX reHOB MO)KeT 6blTb M3"bflTO MnM 

npeAHaMepeHHo M3MeHeHO c ei^e 6onbiueM 
rapaHTMeM h6bo3mo>khoctm o6pa3oeaHMfl 

MHCf>eKl4MOHHO^ BMpVCHOfi HaCTMLJbl. B nOAOGHblX 

BapMaHTax MHAMBMAyyMy bboaht HenonHbifi 
(f)yHKi4MOHanbHbiM Ha6op BMpycHbix reHOB. 

flononHMTenbHbiMM MepaMM 6e3onacHocTM 
AaiOTcn HenepeKpbiBatoiiiMecfl nacTM BMpycHoro 
renoMa b oTAenbHbix reHeTMHecKMX KOHCTpyiaax, 
o6pa3yiOLi^MX cooTBeTCTeeHHO OTAenbHbie 
MHOKyn^Tbi. Tom caMbiM npeAOTBpamaeTca 
peKOM6MHai4M« Me>KAy AByMH reHeTMsecKM mm 

KOHCTpyKTaMM. 

B HeKOTopbix Bonnou^eHMJwe HacToamero 
M3o6peTeHM« AaeTCH nonHbiM Ha6op 
CTpyKTypHbix reHOB. CTpyioypHbie reHbi BUM 
BicnioMaioT gag, pol m env, 3tm TpM reHa f\a\OTC9\ 
B AByx pasHbix flHK MnM PHK KOHCTpyiaax. 

COOTBeTCTBeHHO B OAHOM peKOMeHAyeMOM 

BapManrre gag m pol HaxoAJrrca b oahom flHK MnM 
PHK KOHCTpyKTe, a env - b ApyroM. B ApyroM 
peKOMeHAyeMOM BapMaHTe gag HaxoAMTca b 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



oahom flHK MnM PHK KOHcrpyKTe, a pol m env - 
b ApyroM. B euje oahom peKOMeHAyeMOM 
BapMaHTe gag m env HaxoAflTCfl b oahom flHK 
MnM PHK KOHCTpyiae, a pol - b ApyroM. B 
HeKOTopbix peKOMeHAyeMbix BapMaHTax 
KOHCTpyKTbi, coAep>KaiAMe rev, MMewT 
cnnaMc-aKqenTOp b BocxoA^u^eM HanpaBneHMM 
ot MHMLiMupyioLijero KOAOHa Ann rev. B 
OTAenbHbix peKOMeHAyeMbix BapMaHTax 
KOHCTpyKTbi, coAepwaiuMe gag, MMeioT 
cnnaMC-AOHOp b BocxoA*ineM HanpaBneHMM ot 
gag TpaHcnni^MOHHoro MHMi^MMpyiou^ero KOAOHa. 

B03MO>KHO, HTO B nJOOOM M3 npMBeABHHblX 

kom6mh3L4mm MoryT TaioKe npMcyTCTBOBaTb BUM 
perynflTopHbie reHbi. K BkIM peryn^TopHbiM 
reHaM OTHOCjrrcfl: vpr, vif, vpu, tat m rev. 

flHK KOHCTpyKTbi b peKOMeHAyeMOM 
BapMaHTe BioiiOMaiOT npoMOTOp, ycunnienb m 
cMman nonMaAeHMnMpoBaHM^. hpoMOTop MOKeT 
6biTb Bbi6paH M3 rpynnbi, BioiioHaioiAeM BUM 
flKfl, aKTMH HenoBeio, mmosmh nenoBeKa, 14MB, 
BCP, MonoHM, BOM>KM, reMorno6MH nenoBeKa, 
MbiLueMHbiM KpeaTMH nenoBeica m B3B. 
YcMnMTenb mo)K6t 6biTb Bbi6paH M3 rpynnbi, 

B Kn KDLL^e M 3KTMH MenOBeKa, MM03MH 

nenoBeKa, 14MB, BCP, reMorno6MH nenoBeKa, 
MbiiueHHbiM KpeaTMH nenoBeKa m B3B. Cuman 
nonMaAeHMnMpoBaHMfl M0>KeT 6biTb Bbi6paH M3 
rpynnbi, BKmonaioineM flKn CMman 
nonMaAeHMnMpOBaHM« m OB40 CMman 
nonMaAeHMnMpoBaHMn, b m3cthoctm cpeAM 
npoHMX MSHbLUMM OB40 CMman 
nonMaAeHMnMpoBaHMfl. 

B HeKOTopbix BapMaHTax ABe MHOKyn«THbie 

BaKqMHbl BBOA^T BHVTpMMblLUeMHO B 

npocTpaHCTBeHHO pa3AeneHHbie tk3hm 
m ham b m Ayy m a , npeAnoHTMTenbHo b pa3Hbie 
nacTM Tena MHAMBMAyyMa, TaKMe KaK, HanpMMep, 
ero npaBan m neBaa pyKM. Ka)«AbiM MHOKyn^T 
HacTOflii^ero m 3o6peTeH m uomei coAep>KaTb 
0.1-10000 MKT flHK. Ka>KAbiM MHOKynnT 
npeAnoHTMTenbHo coAep>KMT 1-500 MKr flHK. 
Bonee npeAnoHTMTenbHo, ecnM Ka>KAbiM 
MHOKyn^T coAepjKMT 25-250 MKr flHK. HaM6onee 
npeAnoHTMTenbHo, ecnM Ka>KAbiM MHOKyn^T 
coAep>KMT OKono 100 MKr flHK. 

klHOKynflT b HeKOTopbix BapMaHTax 
npeACTaBnaeT co6om cTepMnbHbiM 
M3OT0HMHecKMM HOCMTenb, npeAnoHTMTenbHo 
q^ocqbaTHbiM 6y4)epHbiM coneBOM pacTBOp MnM 
npocTOM coneBOM pacTBOp. 

B HeKOTopbix BapMaHTax nepeA BBeAeHMeM 
BaKL^MHbi b noAne)Kau^Me BaKL^MHai^MM tk3hm 
MKbei^M pyioT cnoco6cTByK3U^ee xneTOHHOM 
nponMcJaepauMM cpeACTBO, npeAnoHTMTenbHo 
6ynMBaKaMH. HH-beKqMM 6ynMBaKaMHOM MoryT 
6biTb npoBeAeHbi BnnoTb ao npMMepHO 24 nacoB 
nepeA BaiajMHaLjMeM. MHi>eKi4MK) 6ynnBaKanHa 
Menecoo6pa3Ho npoBOAMTb HenocpeACTBeHHO 
nepeA BaKt4MHat4MeM. B MecTO BBeAeHMfl 

BaKI^MHbl BBOA^T OT 50 MIOl ao 2 Mn 0.5% 

6ynneaKaMH-HCI m 0.1% M6TMnnapa6eHa b 
M3OT0HMHecK0M pacTBope NaCI, 

npeAnoHTMTenbHo 50-1500 mkxi, 6onee 
npeAnoHTMTenbHo OKono 1 Mn. 

B APyrox BapMaHTax cnocoocTByioiAee 
nponM$epai4MM KneTOK cpeACTBO, 

npeAnoHTMTenbHo 6ynMBaKaMH, BKmonawT b 
npenapaT coBMecTHO c reH otm necKM m 

KOHCTpy KTOM . B MBCTO, KyAa AOn>KHa 6blTb 

BBeAeHa BaxijMHa, bboa^t ot 50 mioi ao 2 Mn 
0.5% 6ynMBaKaMH-HCI m 0.1% MeTMnnapa6eHa b 

M 30TOH M H 6CK0 M paCTBODG NaCI, 

npeAnoHTMTenbHo 50-1500 mkji, 6onee 
npeAnoHTMTenbHo OKono 1 Mn. 
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C0OTB6TCTB6HHO, HBKOTOpblMH BapMaHTSMH 

npefl/iaraioTcn abo MHOKynnTHbie BaKUMHbi: oamh 
MHOKynuT BKJiJOMaeT flHK v\nv\ PHK KOHCTpyKT, 
coAepwamutf ABa BUM CTpyioypHbix reHa, 

BTOpOM MHOKVnflT BKJlK)Ha©T flHK MJ1M PHK 
KOHCTpyKT, COflep)Kail^MM TD©TMM, OCTaBLUMHCfl 

CTpyiaypHbi^ reH, TaK hto bmbctb MHOKynyrrbi 
coAepwaT no/iHbiw Ha6op BUM CTpyicrypHbix 
reHOB. dpyKTypHbie reHbi b KawAOM flHK 
KOHCTpyKTe onepaoenbHo cB«3aHbi c 
npoMOTopoM, ycn^MTeneM m cuma^oM 
no/inafleHMriMpoBaHMfl. SKcnpeccura supycHbix 
reHOB MoryT perynnpoBaTb OAHHaKOBbie nnn 
paaHbte peryn^TopHbie sneMeHTbi. ripn 

BaKl4HHaL4HM M HAH B 14 Ay y Ma ABa HHOKVJIHTa 
BBOAHT BHyTpMMblLUeHHO B pa3HHMHblX MeCTaX, 

npeAnoMTMTenbHo b pa3Hbie pyKw MHAUBMAyyivia. 

B HeKOTOpblX BOn/lOLHeHMflX M306peTeHMJ1 B 

MecTO BBeAeHUfl BaxquHbi BHanane bboaht 
6ynnBaKanH. B oTAeribHbix BonnomeHMflx 
M3o6peTeHH9 6ynnBa«awH BK/iiOMeH b o6u\v\u c 
reHeTHHecKMM KOHcrpyKTOM npenapaT. 

B HeKOTopbix BapwaHTax npoueAypy 
B3KL|HHai4HM noBTOpfltOT no MeHbLuevi Mepe euje 
pa3, npeAnoHTMTejibHO ABa mjim Tpw pa3a. 
Ka)KAyK) BaKi4MHau.HK> pa3AenaeT npoMewyTOK 
BpeMeHM ot 24 nacoB ao AByx MecflueB. 

B HeKOTopbix BapnaHTax BatcquHy bboaat c 
noMou^bHD 6e3bironbHoro ycTpoficTBa nnn 

MHTaeKqMM. B OTAeJlbHblX BapMaHTaX BaKL|MHy 

bboa^t runoAepwianbHO c noMou^bio 
6e3bironbHoro ycTpoiicTBa ana MKbeKU,MM c 
oeecneneHneM TeM caMbiM BHyTpMMbiweHHoro, 

BHyTpMKO>KH0rO H nOAKO>KHOrO BBeAeHMfl 

OAHOBpeivieHHO n ocyLi\ecTBneHneM TaioKe 
npoMewvTOHHoro bb6A6hm$i Beu^ecTBa. 

PeKOMeHAyeMbie reHeTHHecKne KOHCTpyjcrbi 
BK/iK)MaK)T c/ieAywmee: nna3MMAbi m KOHcrpyKTbi, 
nonyseHHbie KJioHMpoBaHMeM. 

CKOHCTpywpoBaHbi ABe nna3MMAbi: oAHa 
C0Aep>KMT BUM gag/pol, a Apyraa coAep>KMT BUM 
env. 

BMM-1 reHOMHbiM kjioh pNL43 nonyneH ot 
flp. Malcolm Martin, riporpaMMa HH3 CnMfl, 
MccneAOBaHMn m ccbinoHHbie peareHTbi 
(ARRRR), OTAen CnUfl, NIAID, NIH. KnoH mokgt 
6biTb ncnorib30BaH b KaMecTBe ucxoAHoro 
npoAyKTa a^« BHM-1 BwpycHbix reHOB, 
npeAHa3HaMeHHbix ai« reHeTHHecKMX 

KOHCTpyKTOB. H/1M We flK)60M BUM 

MoneKyrmpHbiM kjioh MHcfwiiMpoBaHHOM ktigtkvi 
MO>KGT 6blTb C nOMOLL^bHD nonMMepasHow uenHOM 
TeXHOrtOmU MOAMCtDMLJMpOBaH B AOCTaTOHHO^ a/i« 

KOHCTpyMpOBaHMfl CTeneHM, Hanpuwep: HXB2 
kjioh, MN kjioh, a TaioKe SP wjih BAL-1 kjioh. 
Kjioh pNL43 ABJineTCfl KOHCTpyiaoM, coctoai^mm 
M3 BHH-1 npoBMpycHofi flHK nnioc 3 k.o. 
X03flticK0fi nocjiBAOBaTGJibHOCTM M3 ynacTKa 
MHTerpai^MM KnoHnpoBaHneM b nna3MHAy pUC18. 
KoHCTpynpoBaHMe pNL-puro-env' nnasMMAbt 
flaHHafl nna3MMAa cKOHCTpynpOBaHa Ann 
SKcnpeccuM gag/pol. Stul cafiT b npeAenax ne- 
BUM S'-^naHKMpytometf HenoBenecKOM flHK H3 
pNL43 pa3pyLuatOT nacTUHHbiM rnAponu30M b 
npucyTCTBMM Stul c nocjieAy>oinMM rnApojiM30M 

CB060AHblX KOHU.OB B npMCVTCTBMM E. COli 

noriMMepasbi 1 . JlMHeMHVK) nna3MMAy HanonHaoT 
m 3aT6M caMOJinmpyjoT, ocTaBnflfl b npeAenax 
BUM reHOMa eAHHCTBeHHbiw Stul cafiT. flaHHyto 
nna3MMAy (pNLDstu) 3aTeM rviAponM3yK)T b 
npHcyTCTBMM 3aTyn/iflK)U4MX cJ^epMeHTOB Stul m 
BsaBI, yAajiflramvix cfjparMeHT KORv\pyK>u\e\A 
gp120 nocneAOBaiejibHOCTM. B npvicyTCTBMH 
EcoRI m Clal M3 pBABE-puro (Morgenstem, 
Land, 1990, Nucl.Acids Res. 18(12), 
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3587-3596, bboamtcr 3Aecb b KanecTBe ccbiJiKM, 
nna3MMAa npeAOCTaBneHa flp. Hartmut Land, 
HMnepcKMM paKOBWM MCCJieAOBaTenbCKViM i^eKTp) 
BbiAennK)T OB40 npoMOTop h o6nacTb 

KOAHpOBaHM« yCTOMMMBOCTM K nypOMMLJUHy 

(nypoMMmiH-aLteTmrTpaHcxtxepaaa (riAT)). 
flaHHbm 4)parM6HT 3aTynnnioT m saTGM 
KnoHMpyioT a Stul/BsaBI-rnAPonn30BaHHyio 
pNLDstu. Oi6npatoT KnoH c 

OB40-puro-4>parMeHTOM b Heo6xoAMMOM 
opMeHTai^MH c TeM, HTo6bi 3'-flKn M3 BUM Mor 
obecneMHTb nonn-A 4)yHra4MM AJi» TpaHcnqi^HM 
nAT. nonyneHHafl nna3MMAa o6o3HaneHa 
pNLpuro. 

CTpaTerwfl KJioHMpoBaHMfl f\na f\enei\v\v\ vpr 
perynjrropHoro reHa M3 BUM gag pol BexTopa 

06jiacTb, HaxoAfliMyKXJfl cpa3y we b 
BocxoAJiu^eM HanpaBneHnn ot eAUHCTBeHHoro 
PflMI caviTa ao cpasy we nocne vif 
TepMUHMpyHDLi^ero KOAOHa, aMnnucfcHu.HpyiOT 
M6T0A0M ni4P c npMMeHeHMeM npaMMepoB, 
KOTopbiMM bboa^tca HeKOHcepBaTMBHa?i 3ais/ieHa 
aMHHOKMcnoTbi (glu — > val) y aMHHOKMcnoTbi 
22 b vpr, TepMMHupyjoinnM koaoh b vpr paMKe 
CMHTbiBaHMfl nocne aMHHOKMcnoTbi 22 m EcoRI 
cafiT, pacnonoMceHHbiM cpa3y we nocne HOBoro 
TepMMHnpy»ou4ero KOAOHa. flaHHbiM ni4P 
4>parMeHT 3aMeiAaioT PflMI-EcoRI cJ)panvieHTOM 
M3 pNLpuro uriM pNL43. TaKoe saMeu^eHne 
npMBOAUT k flenei^Hn 122 HyicneoTMAOB b 
OTKpbrroM paMKe CHHTbiBaHM« vpr c MCKJiJOMeHMeM 

T6M CaMbiM B03MOWHOCTH 06paii^eHMfl ( 

xapaicrepHoro nnn 0TpaTernn tohothom MyTai^MM. 
rionyMeHHaa nna3MMAa (pNLpuro vpr) KOAwpyeT 
nepBbie 21 npupoflHbie aMMHOKUcnoTbi M3 vpr 
nntoc BankiH nntoc Bee ocTanbHbie ocTaBLuneca 
BMM-1 reHbi m cnnavic-coMneHeHMW b mx 
HaTMBHOM (fcopMe. FloAo6Hafl CTpaTemn Reneuyiu 
npwMeHMMa TaKwe k nef, vif w vpu m AonycKaeT 
3Kcnpeccnto crpyKTypHoro reHa c 

OAHOBpeMeHHOM 3aU4MTOM OT 06pa30BaHMfl 

WMBoro peKOMoViHaHTHoro Bnpyca. 

KoHcrpykipoBaHkie nna3MHAbi, 
npeAHa3HaneHH0M a^^ SKcnpeccnn ocbnoMKM 

flHK cenvieHT, KOAHpyrau^MM reH o6onoMKH 
BHM-1 HXB2, KnoHMpyiOT aMnnnc|)MKai4nefi 
MeTOAOM nonnMepa3HOM L|enHOM peaKqwH (I1I4P) 
c npuMeHeHneM n«MAa-KnoHkipoBaHHOM flHK, 
nonyneHHOM ot riporpaMMbi CnMfl, 
MccneAOBaHna m ccbtnoMHbie peareHTbi. 
nocneAOBaTenbHOCTM 5'- m 3'-npaMMepoB hmojot 
cneAyiomMM bma: 

5-AGGCGTCTCGAGACAGAGGAGAGCAAGAA 
ATG-3 1 (nOCJIEfl. N 1) c BBeAeHMeM Xhol caMTa 

M 

5-TTTCCCTCTAGATAAGCCATCCAATCACAC- 
3 (nOCJIEfl. N 2) c BBeAeHMeM Xbal caMTa, 
HanpaBneHHbix Ha gp160, tat m rev KOAMpyiOLijyio 
o6nacTb. TeH-cnei^MctJUHHyK) aMnnn<j)MKai4Mio 
ocymecTBnflK>T npMMeHeHMeM Tag flHK 
nonnMepa3bi cornacHO MHCTpyKquflM 
m 3roTo b m Ten n (riepKMH-3nbMep LleTyc Kopn.). 
ripoAyKT ni^P o6pa6aTbiBaiOT TpHAi-iaTb mhhvt 
npn 37°C 0.5 MKr/Mn npoTenHa3bi K c 
nocneAyHDii^MM 3KCTparnpoBaHneM cMecbio 
4)eHon-xnopo4>opM m ocawAeHneM 3TaHonoM. 
BbiAeneHHyjo flHK 3aTeM mAPonn3yK)T ABa Maca 
npn 37°C b npucyTCTBMH Xhol n Xbal m 
noABeprawT 3neKTpo<£ope3y Ha arapo3HOM rene. 
BbiAeneHHbJM n onuiAeHHbiM Xhol-Xbal 4>parMeHT 
KnoHMpyiOT b Bluescript nna3MMAy (CTpaTereH 
Hhk., Jlfl flwonna, Ka) n 3aTeM cy6KnoHnpy»OT s 
syKapnoTHbiii sKcnpeccnoHHbm Beicrop 
pMAMneoVlue (KnoHTex Jla6op3Topn3, Hhk., 
Pano AnbTO, KA). nonyneHHbiCi KOHCTpyKT 
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o6o3HaMGH KaK pM160 (qbMr. 1A). nna3MMAHyK> 
flHK OMHU4a»OT ynbTpaL^eHTpuc^yrvipoBaHMeM c 
rpaAMeHTOM CsCI. flHK KOHCTpyKT pM160 
KoqupyeT BHM-1/HXB2 (Fisher A.G. m AP-, 
(1985) Nature 316, 262-265) CBH3aHHbiM c 
Meivi6paHOM rnnKonpoTenH gp160 nofl KOHTportewi 
BCP ycMnnBawu^ero a/ieMema m BOM>KM L|flK b 
KaMecTBe npoMOTopa. 

KoHcrpynposaHne anbrepHaTMBHOM 
nna3MMflbi SKcnpeccMM o6onoHKM, H33BaHHofi 
BHM-1 env-rev nna3MMflOM 

06nacTb, KOflnpytoLi^yK) ABa 3K30Ha M3 rev v\ 

VpU, H o6onOM6HHbie OTKpblTbie paMKM 

CHMTbiBaHMfl M3 BHM-1 HXB2 aMnnnct>Mi^MpyK)T 

MeTOflOM ni4P H KHOHMpytOT B SKCnpeCCMOHHblM* 

BeKTop pCNDA/neo (HHBMTporeH). flaHHafl 
nna3MHfla HanpaBnaeT npoflyi^npoBaHne 
o6onoMKn ripn VMacrnn I4MB npoMOTopa. 
llonyMeHMe m oHHCTKa 

nna3MMfly b E.coli (DH5 anufea) 
BbipaiAHBaiOT cneflyrainnM o6pa30M. LB nnioc 
awinimMnnnH arapOBbie nnacTMHKM 3aceBaK)T 
WTpHXOBahweM Ky/ibTypoM ijeneBOM nna3MMAbi 
ki3 3aMopc»KeHHovi o6uL^eM napTnn. (InacTUHKM 
BbiAepjKMBatoT npM 37°C b TeneHMe hohm (14-15 
nacoB). C nnacTMHKM 0T6npa»OT eAMHCTBeHHyio 
KonoHHK), kotodom MHOKynnpywT 1 5 mji LB cpeflbi 
c npenapaTOM nenTOHa m 50 mkt/mji 
aMnnLinnnnHa. rionyneHHyK) Ky/ibTypy 
Bbipau^MBaioT npn 37°C co BCTpaxMBaHMeM 
(npMM. 175 o6/mmh) b TeneHMe 8-10 nacoB. 
l~loKa3aHnfl On goo Aon>KHbi 6biTb paBHbi no 
MeHbiueM Mepe 1. LB cpeAy c neriTOHOM m 50 
MKr/Mn aMnnmirinnHa (1 n) MHOKynnpyraT 
KynbTypofi co 3HaHeHneM OPI = 1. 
ripuroTOBneHHyK) KynbTypy (1-2 xiMTpa) 
BbipainMBaKDT b TeneHMe hohm npw 37°C co 
BcrpflxuBaHneM (1 75 o67mmh). 

rina3MMAbi, Bbipau^eHHbie b E. coli (wTaMM 
DH5 anbcfca) co6npa»OT m OHMUjaKJT no 
cneAyfomeM MeTOAMKe. OGu\ue motoamkm nn3nca 

KJieTOK M OHMCTKM nna3MMA MOWHO HaflTM B 

n3flaHnn: "MoneKynapHoe K/ioHnpOBaHne. 
JlacbpaTopHoe pyKOBOACTBo", 2-oe M3AaHne, J. 
Sambrook, E.F. Fritsch, T. Maniatis, KoynA 
CnpuHr Xap6op npecc, 1989. KneTKM 
KOHL4eHTpnpyK)T m npoMbiBaraT 

rnK)K03a-Tpnc-3flTK 6yo>epoM (pH 8). 

KOHLjeHTpwpOBaHHbie KTieTKM nii3M pyioT 
AeklCTBHeM flH303HMa M KpaTKOBpeMBHHO 

o6pa6aTbiBa»OT 0.2 h. KOH, nocneAytomuM 
Ao6aBneHneM KanMfiau,eTaT-yKcycHOM KMcnoTbi 
6y4>epa ycTaHaBnuBaroT pH 5.5. 
HepacTBopMMbie Beu4ecTBa yAanaioT 
UeHTpnqbyrnpoeaHneM. flna oca>KAeHHfl 
nna3MHAbi k HaAOcaAOHHOM wmakoctm 
Ao6aBJiflK)T 2-nponaHon. rina3MMAy BHOBb 
pacTBopflKJT b Tpnc-3flTK 6y<j)epe w 
AononHMTenbHo OHMinaroT sKCTparvipoBaHneM 
4>eHon-xnopoct)opMeHHOM CMecbra n noBTopHbiM 
oca>KAeHMeM 2-nponaHonoM. 

Bo3MO>kho yflaneHne 3HAOTOKcnHa 
npiiMeHeHneM caMbix pa3Hoo6pa3Hbix cnoco6oB f 
b tom HMcne cneAyiou^nx: cneu,M<})MHHaH 

aACOp6L|Mfl MMM06HflH30BaHHblMM BemecTBaMH, 

HanpviMep non m m h kcm hom (Tani m AP., Biomater, 
Aptif. Cells Immobilization BiotechnoL 
20(2-4), 457-62 (1992); Issekutz, J. 
Immunol. Methods 61(3), 275-81 (1983); 

npMMeHeHMe aHTM3HAOTOKCHHOBblX 

MOHOKnoHanbHbtx aHTMTen, HanpuMep: 8A1 m 
HA-1A™ (LJeHTOKop, ManbBepH, PIA, Bogard m 
Ap., J. Immunol. 150(10), 4438-4449 (1993); 
Rietschel m AP- Infect. Immunity, dp. 3863 
(1993)); npMM6H6Hue nono>KMTenbHO 
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3apn>KeHHbix rny6MHHb!x <J>nnbTpoB (Hou m AP-, J. 
Parenter. Sci. Technol. 44(4), 204-9 
(uranb-aBrycT 1990)); npmvieHeHHe 

nonn(raMMa-MeTMn-L-rnK)TaMaTa), Hirayama m 
AP-, Chem. Pharm. Vull. (Tokmo) 40(8), 
2106-9 (1992)); npuMeHeHne rwcTMAHHa 
(Matsumae m AP-, Biotechnol. Appl. Biochem. 
12(2), 129-40 (1990)); npnivieHeHMe kohohok m 
MeM6paH rnApoct)o6Horo B3awviOAeSicTBMH (Aida 
m AP-, J- Immunol. Methods 132(2), 191-5 

(1990) ; Umeda n AP-. Biomater. Artif. Cells 
Artif. Organs 18(4), 491-7 (1990); Hou m AP- 
, Biochem. Biophys. Acta 1073 (1), 149-54 

(1991) ; Sawada n AP«, J. Hyg. ^ohaoh) 91(1), 
103-14 (1986)); npnivieHeHMe cnei^M<i)MMHbix 
CMon, npnroAHbix a^h yAaneHMfl shaotokcm Ha , b 
tom Mucne nonncTMpon-AHBMHnn6eH3onbHbix 
nnn AHBMHnn6eH3onbHbix CMon, HanpuMep 
BpayHnu rionnnop cMOJibi (SnnnawA 
EMOCMCTeMC, nano A/ibTO, KA); XUS 40323 (flay 
KeMMKn, MMAJ13HA, MM); HP20, yHP20P 
(Mnuy6ncn Kacefi. CLUA); TaMnnbTOH PRP-1, 
PRP-cpoACTBO (raMMnbTOH, PeHO, HB); fl>KopAH 
c o6paineHHbiMn ct>a3aMM flBE, flmopAM renb 
flBE, noriMMep Jla6c llJl-renb™ (OnTex, 
flwpcfckmA, H/l); BMAaK PLx™ (Cenape^iUH 
Tpynn, recnepua, KA); Apyrne yAanRtou^ne 

3HAOTOKCHH MaTepManbl M MeTOAbl BKnK)HaK>T; 

fleTOKCM-renb™, yAanniou^viCi shaotokcmh renb 
(llMpc KeMMKn, Pokg>opa, HJ1); ripMMeqaHMe 206 
k npMMeneHMto^ (OapMaL;Mn EMOTex, Mhk., 
riMCK3T3BeM, H-l^). Cm. TaioKe b i^enoM: Sharma, 
Biotech. App. Biochem. 8, 5-22 (1986). 

PeKOMeHAyeMbie aHTMSHAOTOKCMHOBbie 

MOHOKnoHanbHbie aHTMTena CBfl3biBaK>TCH c 

KOHCepBaTMBHbIMM AOMGHaMM 3HAOTOKCM H3 M 

npeAnoHTMTenbHO flBfiflK>TCfl aHTMTenaMM k 
nMnMAy A - HaM6onee CTpyKTypHO coxpaHfleMOM 
nacTM MoneKynbi OHAOTOKCMHa. TaKMe aHTMnMnMA 
A MOHOKnoHanbHbie aHTMTena BicnranaioT: 
MOHOioioHanbHbie aHTMTena 8A1 c bwcokmm 

CpOACTBOM K MblLUMHOMy IgG m MenoBeMbM 

aHTMnMnMA A IgM(k) MOHOKnoHa/ibHbie aHTMTena 
HA-1A™. Mctohhmkom HA-1A™ cnyKMT 
HenoB6Mb« B E. coli 15 BaKijMHa. KaK 
coo6maeTCfl HA-1A ™ ujmpoko nepeKpecTHO 

peaKU,MOHHOCnOC06HO C CaMbIMM pa3nMMHblMM 

6aKTepManbHbiMM 3H aotokcm h a m h 
(nMnononMcaxapMAaMM). 
npMMep 2 

B onbiTax, npeAHa3HaneHHbix p,na cpaBHeHMn 
MMMyHoreHHoro oTBeTa, B03HMKa»ou4ero nocne 
reneTMHecKOM BaKU,i/iHau,Mvi m BaKL^MHai^MM 
6enKaMM, co3AaHbi MOAenM Ha muBOTHbix c 
npuMeHeHneM kjibtok onyxonM, cnei^McfjMHHO 
SKcnpeccMpyjou^MX ny>KepoAHbiM aoibbom 6enoK. 
CosAaHbi TpM MOAenM Ha MMMyHOKOMneTeHTHbix 
Mbiujax, 3KcnpeccMpyiou4MX My>KepoAHbie 

aHTHreHbl. llpMMeHfltOT TpM nMHMM IGlOHa/lbHblX 

KneTOK onyxonM, mctohhmkom KOTopbix cny)KaT 
MbiujM nMHMM Balb/c. KneTOMHbie nMHMM 
npeACTaBneHbi: 1) nMM^oMAHOM ktibtohhom 
nMHMeM, He {\a\ou\eu cyu^ecTBeHHbix MeTacTa30B 
b Apyrne tk3hm, ho o6pasyKDU4eM nanbnMpyeMyro 
onyxonb, KOTopan, bmammo, m y6nBaeT >kmbotho6 
b npeAenax 8-12 HeAenb; 2) icneTOHHOM nMHMeM 

MbtUJMHOM MenaHOMbi c tom we CnOC06HOCTbK> 
o6pa30BbiBaTb MeTacTa3bi, no 6onbUjeM nacTM b 
xiencoe, m KOTOpafl nocne MHOKynHi^MM 1 

MMnnMOHOM KTieTOK npMBOAMT K pa3BMTMK) y 

mwujm 6onbUJMx nanbnMpyeMbix onyxoneM, 
aHanorMHHbiM o6pa30M y6MBajou^MX >KMBOTHoe b 
npeAenax 10-12 HeAenb; m 3) KneTOHHOM nMHMeM 
MbiujMHoii neroHHOM aAeHOKapu^HOMbi, KOTopa« 
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AaeT M9TacTa3bi b MH0>KecTB0 TKaHeK m y6MBaeT 
>KMBOTHoe b TeneHMe 12 mjim 6onee Heflenb. 
OT6npa»OT cy6KnoHbi, b kotopwx 
o6Hapy>KMBaK)TC5i HyjKepoAHbie aHTureHbi b 
Hepacno3HaBaeMOM BMAe. Ilocne MMnnaHTaL^nM 

Tp3HC<4>eKTHpOBaHHOM OnyXO/lM MblUJM 

poflOHananbHoft jimhmm, b otjimmhb ot 

60JlbLUHHCTBa 

aHanomHHbix nMHMfi MbiiunHbix onyxonefi, y 

WMBOTHblX He B03HMKa6T 3atAMTHOM peaKl^MM Ha 

MMeKDinnecfl nyacepOAHbie aHTureHbi, n onyxorib 
npn>KMBaeTCJi. Sia onyxonb BnocneflCTBMM 
y6nBaeT jkmbothob c tom me cJjeHOTMnoM hbtb 
me OTpesKn BpeMeHM, hto m nepBOHananbHafl 
HeTpaHc4>e^poBaHHan onyxo/ib. npMMeHBHueM 
TaKVix MOAenew mowho onpeAenMTb MMMyHHyio 
peara^MK), co3AaBaeMy»o reHeTunecKOM 
BaKi4MHaL^ew npoTMB ai-rrnneHa. 

CflenaHo Ha6nK>AeHM6, hto Mbiwu, 

BaKL\MHMpOBaHHbie reHeTMMeCKVIMM BaKUMHaMU, 
BKJllOHaiOU^MMM reHOTMMeCKMM KOHCTpyKT, B 

pe3y/ibTaTe npOAyMMpyiOT b cbomx KneTKax 
i^eneBoPi 6enoK, co3AaK)Li^MM MMwiyHHyio 
peaxijkiK), b tom HMcne m cmibHyio 
qnTOTOKCHMHyK) peaKqwio, noxiHOCTbio 
yHMHTOKajomyto onyxonM, b kotopwx 
o6Hapy>KMBaeTcn ijeneBOM 6eriOK, ho 6e30 
BCHKoro BJinflHMs Ha onyxonM 6e3 LieneBoro 
6eriKa. y MbimeM, HHOKynnpoBaHHbix caMUM 
L\eneBbiM 6enKOM, co3AaBaeMafl b pe3ynbTaTe 
MMMyHHaw peaKi^kin 6bina ropa3AO MeHee 
3c(xJ>eKTMBHofi. Onyxonb yMGHbiuanacb b 

pa3MepaX, HO M3-3a OTCyTCTBMfl IJMTOTOKCMHHOM 

peaKUMM ee yHMHTOweHkm ho nponcxoanno. B 
KanecTBe KOHTpona b onbiTax no cpaBHeHMKD 

MMMyHHOft peaKl^MM >KMBOTHb!X, 

BaxqMHVipOBaHHbix reHeTunecKOM BaKLjMHOM, 

Cy6"beAMHMMHOM BaKUMHOfl, M 

HeBaKL|HHMpOBaHHblX WMBOTHblX npMMeHJWlMCb 

HeTpaHCc|3ei4HpOBaHHbie onyxonM. B stux onbrrax 
MeTKO noKa3aHO, hto reHeTMHecKan BaKLjMHa 
cosflaeT 6onee actxfceKTMBHyK) MMMyHHyto 
peaKL^nio c oonee luhpokmm cneKrpoM Ae^CTBUfl, 
cnoco6Hyro npn ynacTMH I4TJ1 nojiHOCTbra 

yHHHTO>KMTb OnyXOHb. 1/1 HanpOTMB, MMMyHM3aL4Mn 

npuMeHeHneM MHTaKTHoro LjeneBoro 6enxa 
C03flaeT 6onee orpaHMneHHyio, MeHee 
3<4x£eKTMBHyK) MMMyHHyro peatcijMto. 
FlpuMep 3 

B ApyroM BonnomeHMM M3o6peTeHMfl co3AaHa 
reHeTMHecxafl eaiojMHa npoTUB BUM. BnpycHbiw 
6enoK gp160, npeBpameHHbiM b gp120 n gp41, 
«Bn«eTCfl ueneBbiM 6emoM, npoTMB KOToporo 
nonyneHa reHeTunecKan BaKi^MHa. reHeTMHecKaa 
BaKquHa <x>Aep>KMT flHK KOHCTpyKT, bkjik>h aroint m 
flHK nocjieAOBaTe/ibHOCTb, KOAMpyiomyio gp160 
onepa6enbHo cB«3aHHbie perynaTopHbie 
aneMeHTbi. ripn bbgabhuh MHAUBMAyywy flHK 
KOHCTpyKT reHeTunecKOM BaKquHbi BHeAP^eTCfl b 
KfieTKM nHAMBMAyyMa, nocne nero 
npoAyunpyeTCfl gp160. HMMyHHa^ peaKLjkm, 
co3AaBaeMa« 6exiKOM, MMeeT LunpoKyra ocHOBy m 
BKJiJOHaeT ryMopa/ibHyra m 06a BMAa KneTOHHOM 
nMMyHHow peaKL^MM. UlnpoKaR 6nonornHecKa« 
peaKquw o6ecneHnsaeT 6onee BbicoKyio CTeneHb 

3aiAHTb! no CpaBHeHMKD C TOM, KOTopaa 

AOCTMraeTCfl npn BBeAeHMM caMoro 6enKa. 

MbllliaM BHyTpMMblLUeHHO MH-beL4MpyK>T 

pM160 (cm. ripuMep 1), nocne nero npoBOAflT 
aHann3 Ha aHTM-BUM MMMyHHyra peaKt^Mto. B 

aHTHCblBODOTKe MMMyHM3MpOBaHHblX TaKMM 

nyTeM >KMBOTHbix co3flaeTcfl MMMyHHas peato|vifl 
Ha BUM o6onoHeHHbiCi 6enoK, onpeAenneMan 

4»pMeHTaTMBHblM HMMyHOCOp6eHTHblM 

aHann3QM (OUCA) m aHann30M 
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MMMyHOOCajKAeHUeM. AHTklCblBOpOTKa 

HeMTpann3yeT BMM-1 MHC{)eKi4MK) n noAaBnneT 
nHAyunpyeMoe BMM-1 o6pa30BaHne cmhl^mtmvi. 
Ha6nK>AaeMaa HeMTpanM3a^fl m 

npOTMBOCMHl^MTManbHafl aKTMBHOCTb MOryT 6blTb 

pe3ynbTaTOM peaKL^ioHHOcnocooHOCTki 
C03AaHHbix aHTHTen k 6enKy ooonoHKM BHM-1, 
HanpMMep: V3 neTne gp120, CD4 ynacTKy 

CBfl3blBaHHFI H N-KOHL^eBOM 

,, ^1MMyHOAOM^1HaHTHof^ ,, oonacrro gp41 cpeAM 
npoHMX. 

B npMBBAeHHoft 3Aecb MeTOAUKe 
reHeTHHecKOM HMMyHM3aL\MM b KBaAptiqencHbte 
MbiLUL^bi MbimeM nnHnn BALB/c utfbeLjkipyiOT 1 00 
Mxn 0.5% 6ynnBaKanHa-HCI m 0.1% 
MeTnnnapa6eHa b m3otohmh6ckom pacTBope 
NaCI c npuMeHeHneM urnw 27-ro pa3Mepa. I^enb 
MKbexi^MM - cTMMynnpoBaTb pereHepaL^MK) 
MbiiueHHbix icneTOK m o6nernMTb nornoiqeHkie 
reHejunecKoro KOHCTpyiaa. CnycTfl ABaAL4aTb 
neTbipe naca b Te me MecTa MhrbeKqun 
MHi>eL^MpyK)T nn6o 100 mkt pM160, nn6o 100 mkt 
pMAMneoBlue b KanecTBe KOHTponbHOM 
nna3MHAbi (4)nr. 1A). Mbiwefi peBaKquHnpyiOT 
MKrbeL|MpoBaHneM Toro me KOJiiinecTBa flHK 
KOHCTpyiaa TpM>KAbi c MHTepBaxioM b AB6 HOAenn 
yKa3aHHbiM nyTeM, ho 6e3 npeABapnTenbHOM 
o6pa6oTKM 6ynuBaKanH-HCI. 

npM MMMyHM3at4MM peKOM6nHaHTHbiM gp160 
Mbiinefi nnHMM BALB/c nepBOHananbHO 
MMMyHM3MpyfOT 1 MKr rn m K03 m n n poB a h h oro 
peKOM6nHaHTHoro (BHM-1/III 8 ) gp160 
(MuKpofeHCuc Mhk.) b nonHOM aA"biOBaHTe 
OpeMHAa c nocne Ay hd ll\m m TpexKpaTHbiM 
peBaKi^MHupoBaHneM 1 mkt gp160 Kax<Abi^ pa3 b 
HenonHOM aA'biOBaHTe OpeviHAa c MHTepBanoM b 
abb HeAenM. npoAyunpoBaHMe aHTHTen npoTUB 
BI/IM-1 gp160 onpeAen^fOT aHann30M cwsopoTKH 
MbiLueM Ha cnoco6HOCTb MMMyHooca>KAaTb 
gp160. M MMy HOOcajKAe Hue npoBOAflT 
ncnonb30BaHneM 1 • 10 6 cpm 125 J-MeHeHoro 
rgp160 cbiBOpOTKM Mbiiuevi h arapo3Hb(x luapuKOB 
npoTenHa-G (rMBKO, Mhk.) no paHee onucaHHOM 
MeTOAUKe Osther K. m AP-, Hybridoma 10, 
673-683 (1991), KOTopaa bboamtca 3Aecb b 
KanecTBe ccbinKM. Pe3ynbTaTbi cneuncjDMMHoro 
oca>KAeHMfl aHann3npyraT Ha 10% HflC-IIArS. 
nonoca 1 cooTBeTCTByeT 1 mkh cbiBopoTKM 
npeAceHCn6nnn3MpoBaHHOM Mbiiun b 
peaKijMii c 125 J-gp|60. nonoca 2 

COOTBeTCTByeT 1 MKn CbiBOpOTKM MblLUM, 

HMMyHH3npoBaHHOM pM160. Ilonoca 3 
cooTBeTCTByeT 1 mioi 1:100 pa36aBneHnn 
MOHOK/ioHanbHbix aHTM-gp120 a htm Ten ID6 
(Ugen K.E. m AP- (1992) "CosAaHMe 
MOHOKnoHanbHbix aHTMTen npoTMB 

a m m h oo6n acTM gp120, BbiSbiBaroujeM 3aBMCMMyK) 
ot aHTMTen KneTOHHyw i^MTOTOKCMMHOCTb", KoynA 
CnpMHr Xapoop Jla6op3TopM) b KanecTBe 
nono>KMTenbHoro KOHTpons. CTpenKOM yra3aH 

CneMMCjDMHHO MMMyHOOCa^KAeHHblM rnM KOnpOTBM H 

ooonoMKM 125 J-gpl60, 

125 J-M6MeHbiM gpl60 cnei4M4)MMH0 

MMMyHOOCa>KAaeTCfl aHTMCblBODOTKOM OT 
pM160-MMMyHM3MDOBaHHblX TKMBOTHblX (<$Ml\ 2, 

nonoca 2), a TaioKe npMMeHneMbiMM b KanecTBe 
nono>KMTenbHoro KOHTponn aHTM-gp160 
MOHOxnoHanbHbiMM aHTMTenaMM !D6 ($Mr. 2, 
nonoca 3). HanpOTMB, cbiBopoTKa 
npeAceHCM6M3MDOBaHHbix MbiiueM (cJ)Mr. 2, 
nonoca 1) noxa3biBaeT MMHMManbHyK) 
aKTMBHOCTb b tom me aHanM3e. 

BoceMb M3 ABCHTM MblLUeM, 

MMMyHM3MpOB3HHblX pM160 KOHCTpyKTOM, 
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0Ka3anncb nonowMTenbHbiMM c tomkm 3peHMH 
peaio^MOHHocTM k gpl60 npvi onpefleneHMM 

MeTOAOM <PWCA, M HMMyHHafl peaKUMfl JKMBOTHUX 

c Han6onee bwcokum aHTM-gp160 tmtdom 
noABepmyTa noflpo6HOMy aHanMsy. Bee MeTbipe 

MblLUH, MMMyHM3MpOBaHHbie KOHTpOflbHbtM 

BBKTopoM, noKa3anki oflUHaKOByK) 

OTpni4aTeJibHy»o peaKquoHHOCTb k gp160 npvi 
onpeflejieHMH MetoflOM OHCA, m cbiBopoTKa 
oflHofi H3 3thx MHLueM Mcnonb30BaHa b KanecTBe 
KOHTponbHoCi b nocneAyKDLUMX onbnrax. 

rioKa3aHO, mto HewTpanM3yK3i4ne BUM 
aHTMTena cneL4ncjDHMHo HanpaBneHbi Ha 
HeKOTopbie snMTonbi gp120 n gp41, b tom MHcne 
V3 nemro b gp120 (Goudsmit J. m AP-, (1988) 
AIDS 2, 157-164; Putney S.D. m AP-, (1989) 
"CosAaHne BUM cy6T>eAHHMMHOM BatquHbi", 
MoHpeanb), CD4 ynacTOK cB«3biBaHHfl b6hm3m 
Kap6oKcnoKOHMaHMP gp120 (Lasky L.A. w AP- 
(1987) Cell 50, 975-985), a Taiwe 
nMMyHOAOMUHaHTHyjo nemio gp41 

HenocpeACTBeHHO b HHcxoA*meM HanpaBneHnn 
ot N-KOHi^eBoii o6nacTM cnMAHM* (Schrier R.D. 
n AP- (1988) J. Virol. 62, 2531-2536). 

flna onpeAeneHun Toro, 6yAyT nn 
aHTM-gp160 aHTMTena, co3AaHHbie y stmx 
MbiiueM, BCTynaTb b peaxquK) c yxa3aHHb!Mti 
Ba>KHbiMH ynacTKaMM mMKonpoTeMHaMM 
o6onoHKM, nenTMAbi nna BRUA/3 neTnM, 
nenTMAbi Ann MNA/3 neTnM, nenTMAbi f\nn 
EXB2/gp41 N-OKOHMaHun nnn nenTMAbi Ann 
HXB2/CD4 ynacTKa CB«3biBaHM« aACOp6npytoT 
Ha TMTpai4MOHHbix MMKponnaHLueTax, nocne nero 
MeTOAOM OHCA onpeAenaioT yAenbHyto 

peaKUMOHHOCTb MblLUMHOM aHTMCblBODOTKM. OAMH 

MKr/wn gp160 nnn 10 MKr/Mn Ka>Kfloro nenTMAa 

HaHOCflT B BHAe nOKpblTMfl Ha TMTpaL^MOHHbie 

MMKponnaHLueTbi b 0.1 M 6nKap6oHaTHoro 
6y<fcepa (pH 9.5), b bi Ae p>km b a kdt b TeMeHne homm 
npM 4°C, 6noKMpy»OT 2% anb6yMMHa 6biMbefi 
CblBOpOTKM b OBC, npoBOA«T b TeMeHMe OAHoro 
Maca npvi 37°C peaiajMio c K03bMM 

aHTHMblLLIHHblM IgG, KOhTbKDrVipOBaHHblM C l~lOX 

(OMLuep) m npo^BnfltoT 10-30 MUHyT npn 
KOMHaTHOM TeMnepaType b tomhoto TMB 
cy6cTpaTOM (Cnns/ia). nonyMeHHbie pe3ynbTaTbi 
npuBeAeHbi Ha cf)Mr, 3. FloKasaHbi cneAyiou^Me 

aHTMCblBODOTKM: (-+-) COOTBeTCTByeT CblBOpOTKO 

npeAceHCM6MnM3MpoBaHHOM mwium, (-x-) 

COOTBeTCTByeT CblBOpOTKe MblLUM, 

MMMyHM3MpOB3HHOM pMAMneoBlue BeKTODOM, 
(-O-) COOTBeTCTByeT CblBOpOTKO MblUJM, 
MMMyHM3MpOBaHHOM pM160, (-A") 

COOTBeTCTByeT CblBOpOTKe MblLUM, 

MMMyHM3MpoBaHHOM 6enKOM rgp160. Ha 4)Mr. 3A 
npMBeAeHbi pe3ynbTaTbi, nonyMeHHbie 
npwMeHeHneM nnaHiueTOB, noKpbiTbix rgp160 
6enKOM. Ha ($>Mr. 3B noKa3aHbi pe3ynbTaTbi, 
nonyMeHHbie npMMeHeHMeM nnaHiueTOB, 
noKpbiTbix BRUA/3 neTnM nenTMAOB (CNTRKR- 
IRIQRGPGRAFVTIGK (HOCJ1EA. N 11)). Ha 
4)nr. 3C noKa3aHbi pe3ynbTaTbi, nonyMeHHbie 
npMMeHeHMeM nnaHiueTOB, noKpbiTbix MN/V 
nenTMAaMM (YNKRKRIHIQRGPGRAFYTTKNIIC 
(IIOCJlEfl. N 12)) c QR nocneAOBaTenbHOCTbfo 
M3 BMM-1/lll a noAMepKHyToro TMna. Ha qbMr. 3D 
npMBeAeHbi pe3ynbTaTbi, nonyMeHHbie 
npMMeHeHMeM nnaHLueTOB, noKpbiTbix HXB2/CD4 
nenTMAOB yMacTKa CB«3biBaHMfl 
(CRI KQF I N MWQEVG KAM YAPPISG I RC 
(nOCJlEfl. N 13)). Ha <frur. 3E npMBeAeHbi 
pe3ynbTaTbi, nonyMeHHbie npMMeHeHMeM 
nnaHiueTOB, noKpbiTbix nenTMAaMM BRU/gp41 
MMMyHOAOMMHaHTHOM o6nacTM 
(RILAVERYTKDQQLLGIWGCSGKLIC (nOCJlEfl. 
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N 14)). 

H3 qbMr. 3 bmaho, mto aHTMCbiBopoTKa ot 

MblLUM, MMMyHM3MDOBaHHOM pM160 KOHCTpyKTOM, 

noKasbiBaeT 3HaM m Ten bHo 6onee BbicoKyio 
peaio4MOHOcnoco6HOCTb k nenTMAaM BRU m 
MNA/3 neTnM, nenTMAy CD4 yMacnca 
cBASbiBaHMfl m MMMyHOAOMMHaHTHOMy nenTMAy 

gp41, MeM CblBODOTKa npM MMMyHM3aLJMM 

PBKom6m h3hth btM gp160 6enKOM (rgp160). 

AHTMCblBODOTKa OT MMMyHM3MpOB3HHOM rgp160 

MblLUM MMena ropa3AO 6onee BbicoxMM TMTp 
OTHOCMTenbHO rgp160 no cpaBHeHMio c 

aHTMCblBODOTKOM npM MMMyHM33l4MM pM160, HO 

6onee HM3Kyio aKTMBHOCTb OTHOCMTenbHO Tpex 
cneijMcfeMMHbix HeMTpanM3ytou4MX anMTonoB 
gp160, noABepmyTboc aHanM3y. 

flnfl onpeAeneHMfl Toro, 6yAeT 

aHTMCblBOpOTKa, C03AaHHafl npM MMMyHM3ai^MM 

flHK, o6naflaTb a htm b m pycHoC^ aKTMBHOCTbio, 
MccneAOBaHa cnoco6HocTb aHTMCbiBopoTKM 
HeMTpanM30BaTb MHc})eKqMK) BHM-1. 
BecKOHeMHbiM BMM-1/III 8 BMpyc npM 100 

TCID50 MH Ky6MpyK)T c nocneAOBaTenbHbiMM 
pasoaeneHMflMM aHTMCblBODOTKM nepeA 
Mcnonb30BaHMeM Ann MH^Mi^MpoBaHMfl MT-2 
i^eneBbix KneTOK (Montefiori D.C. (1988) J. 
Clin. Microbiol. 26, 231-235). 

Cto (100) TCID50 BMM/IIIb 6ecKneTOMHoro 
BMpyca BbiAep>KMBaK5T oamh Mac npM 37 °C c 
nocneAOBaTenbHbiMM pa36aBneHM«MM 

aHTMCblBOpOTKM. llOCne BblAep>KMBaHM^ 

noABepmyTbie npeABapMTenbHOM o6pa6oTKe 
BMpycw HaHocflT Ha nnacTMHKM c i^eneBOM MT-2 
icneTOMHOM nMHMeM (4 • 10 6 ), BbiAep)KMBaK)T oamh 
Mac npM 37°C, nocne MH$ML4MpoBaHMfl MT-2 

KneTKM npOMblBaKDT TpM)KAbl m 3aTeM MHKy6MpyiOT 

npM 37°C m 5% CO2. CnycTfl TpM aha 
onpeAenaiOT KonMMecTBeHHO cnM^HMe nyTeM 
BM3yanbHoro noACMeTa MMcna cmhl^mtmm Ha nyHKy 
b onbiTax c TpeMA noBTopaMM noA 

qba30BOKOHTpaCTHblM MMKDOCKOnOM. 

nonyMeHHbie pe3ynbTaTbi noKa3aHbi Ha <jpv\r. 
4. Ha 4>Mr. 4A noKa3aHbi pe3ynbTaTbi, 
nonyMeHHbie Mcnonb30BaHMeM cbiBopoTKM ot 

MMMyHM3MpOBaHHOM BeKTOpOM MblLUM B 
CpaBHeHMM C CblBODOTKOM npM MMMyHM3ai_\MM 
pM160. Tpact)MKM 33BMCMMOCTM BenMMMH 

HeMTpanM3aL^MM (V n A/ D ) ot 4>aiaopa 
pa36aBneHMfl (Nana P. (1989) "MeTOAbi 
MCcneAOBaHMfl BUM", peA- Aldovini A., Walkter 
B.D., 77-86, M. Ctoktoh ripecc) noKa3aHbi Ha 
4>Mr. 4C. KoHTponbHan CbiBopoTKa (-X-) 
nonyMeHa ot MMMyHMSMpoBaHHOM pMAMneoBlue 
BeKTopoM MblLUM. HcnbtTyeMafl CbiBopoTKa (-0-) 
nonyneHa ot MMMyHM3MpoBaHHbix pM160 

MblLUeM. 

rioAaBneHMe cmhl^mtmm ocyu^ecTBnnjoT no 
MeTOAMKe Osther K. m AP- (1991) Hybridoma 
10, 673-683. KneTOMHyto nMHMio 
H9/III a npeABapMTenbHO MHKy6MpyioT TpMAUaTb 
MMHyT npM 37°C M 5% CO2 c 
nocneAOBaTenbHbiMM pa36aBneHM«MM (1:100, 
1:200 m 1:400) aHTMCbiBopoTKM, 
npMroTOBneHHbiMM b nnaHLueTax Ha 96 nyHOK b 
o6l46m o6*beMe 50 M«n. CnycTfl TpM aha 
onpeAenflKH KonMMecTBeHHO cnMSHMe nyTeM 
BM3yanbHoro noAcneTa MMcna cmhl^mtmm Ha nyHKy 
noA c})a30BOKOHTpacTHbiM MMKpocKonoM. &ur. 4D 
MnnjocTpMpyeT coBMecTHoe KynbTMBMpoBaHMe 
i^eneebix KneTOKC BMM-1/lll Q KneTOMHOM nMHMeM, 

06pa60TaHH0M CblBOpOTKOM OT 

npeAMMMyHM3aL(MM. OMr. 4E MnniocTpMpyeT to 
>Ke caMoe, mto m <pv\r. 4D, ho o6pa6oTKa 
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BefleTCfl CblBODOTKOM OT KOHTDOnbHOM 

MMMyHM3aqnn BeKTopoM. Our. 4F unniocTpupyeT 
to )Ke caMoe, hto m cfcMr. 4D, ho o6pa6oTKa 
BeAeTCfl CbiBopoTKOM ot MMMyHH3aL\MM rgp160. 
Our. 4G unriKJCTpupyeT to we caMoe, hto m (pur. 
4D, ho o6pa6oTKa BefleTcn CbieopOTKOM ot 
MMMyHM3auMM pM160. Our. 4D-4G noKa3biBaK>T, 
hto b flaHHOM aHanM3e noflaBneHMe cmhljmtmm 
craHOBMTCfl OMeBMflHWM npM pa36aBneHnn 1 :200. 

MT-2 K/ieTKM MH(})MI4MpyK)T 6eCKJieTOMHblM 

BHM-1/llle BnpycoM, npeABapnTenbHO 
MHKy6npoBaHHbiM cmhljmtmhmm, nerxo 
o6pa3yroiAHMncfl b aHTMCbiBOpOTKe ot 

MMMyHM3amiM BBKTODOM (<fcMr. 4A). 

flna cpaBHeHMR: npeABapMTenbHoe 

MHKy6npOB3HH6 C CblBODOTKOM OT 

HMMyHH3Hp0B3HH0M pM160 MblLUM 

npeflOTBpamaeT o6pa30BaHne CMHijMTMfi (cf)nr. 
4B). KHHBTMKy HeMTpann3ai4MH onpeAenaioT 
nocTpoeHnewi rpaqbMKa saBucuMOCTM V n A/ 0 ot 
nocneAOBaTexibHbix pa36aBneHHM (Nana P. 
(1989) "MeTOAbi MCcneAOBaHMH BUM", peA. 
Aldovini A., Walker B.D., 77-86, M. Ctoktoh 
npecc) (cjDMr. 4C). CbisopOTKa ot pM160 

MMMyHH3MpOBaHHOM MblLUM npOflBflfleT 

6no/iorMMecKyK) HefiTpanw3yioiL|yK> aKTMBHOCTb 
npn pa36aBneHnnx BnnoTb ao 1:320, b to Bpewin 
KaK KOHTpo/ibHafl aHTMCbiBopoTKa He noKa3biBaeT 
aHanorviHHoCi aKTMBHOcrn. 

flna onpeAeneHMfl toto, 6yAeT m 

aHTMCblBOpOTKa OT pM160 MMMyHH3MpOBaHHOM 

Mbiiun cnoco6Ha noAaBn^Tb nepeAaBaeMoe 
nepe3 o6onoHKy pacnpocTpaHeHne Bnpyca nyTeM 
cjiMflHMH HenocpeACTBeHHO KneTKa c KneTKOM, 
npoBeAeHbi onbiTbi c noA3BneHM6M cmhlimtmm. 

AHTMCblBOpOTKa OT pM160 MMMyHM3MDOBaHHOM 

MbiiUM noAaBJiaiOT BMH-1 MHAyqnpyeMoe 
o6pa30BaHne cmhlimtmm npM pa36aBneHMM 1:200 
(4)Mr. 4G). H HanpoTMB, npeAMMMyHHaa 
CbiBopoTKa, aHTMCbiBopoTKa ot rgp160 

HMMyHH3MpOBaHHOM MblLUM (cjw. 4F) M 
aHTMCblBOpOTKa OT MMMyHH3MpOBaHHblX 

KOHTpOJlbHblX BeKTOpOM JKMBOTHblX (C^Mr. 4E) 

OKa3anncb He cnoco6Hbi noAaBnflTb 
o6pa30BaHne cmhu,mtmm npn tom >Ke 
pa36aBneHHM. 

Ha6nioAeHMfl t CAenaHHbie b onbiTax no 
H6MTpann3ai4nn (ctyir. 4A-C) m noAaBneHMto 
o6pa30BaHMfl cmhljmtmm (o>Mr. 4D-G) pj\?\ 
yKa3aHHbix cbiBopoTOK, KoppennpyKDTCfl c 
Ha6nK>AeHMRMn peaxi^i/i oh h octm , CAenaHHbie b 
<t>HCA (4)nr. 3). AHTMCbiBopoTKa ot pM160 

MMMyHM3MpOBaHHOM MblLUM, nOKa3aBLUafl 
BbtCOKMM ypOBeHb CBH3blBaHMfl C 

HeMTpa/iM3y(ou4MMM ariMTonaMM, npo^BM/ia TaioKe 

M BblCOKMM ypOBeHb aHTMBMpyCHOM aKTMBHOCTM. M 
HanpOTMB, C HM3KMM ypOBHeM CBH3blBaHMfl C 

T6MM we anMTonaMM, b tom HMcne 

aHTMCblBOpOTKa OT rgp160 MMMyHM3MpOBaHHOM 

MbiujM, o6naAaeT hm3kom aHTMBMpycHofl 

aKTMBHOCTbK). 

flna BbmBneHMfl Toro, 6yAeT riM 

aHTMCblBOpOTKa OT pM160 MMMyHM3MpOB3HH0M 

MbiLUM cnoco6Ha noAaBnjiTb cBfl3biBaHMe gp120 c 
CD4- coAep>KaiAMMM T-icneTKaMM, npoBGAQH 
aHanM3 npaMoro noAaBneHMfl c npMMeHBHMeM 
4>nK>poL\MTOMeTpMM (Chen Y.H. m AP- (1992) 
AIDS 6, 533-539). CAenaHO Ha6n»OAeHMe o tom, 

HTO CblBOpOTKa OT MMMyHM3MDOBaHHblM pM160 
KOHCTpyKTOM MblLUM CnOC06Ha 6nOKVipOBaTb 
CBfl3blBaHM6 gp120 C CD4-COAep>KaLL(MMM 

T-KneTKM. HMMyHHan CbiBopoTKa b pa36aB/ieHMM 
1:15 noAaBn«eT CB5i3biBaHMe FITC-gp120 c 
CD4 + SupT1 KneTKaMM Ha 22±2% npM 
onpeAeneHMM npOTOHHOM LLMTOMOTpMeM b 
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Ay6nMpoBaHHbix onbrrax. 3to yKa3biBaeT Ha to, 
hto yKasaHHan o6nacTb npoHMKHOBeHMfl BUM b 
i4eneBbie kjibtkm mokbt 6biTb TaioKe 
4>yHKi4MOHaribHO noAaBneHa a^hhom 
aHTMCbiBOpoTKOM. rionyMeHHbie A^HHbie 
KOppe/iMpyjoTCR c Ha6n»OAaeMOM b OMCA 
pea kljm oh HocTbio aHTMCbiBopOTKM k nenTMAaM 
CD4 ynacTKa CBfl3WBaHM9 (qbMr. 3C). 

npMMeHeHMeM npoAawHoro Ha6opa 

MblLUMHblX MOHOKJIOHanbHblX aHTMTGJl A"* 

onpeAeneHMfl M30TMnoB (CMrMa) npoBeAeHbi 
MccneAOBaHMH M30TMna MMMyHorno6yriMHa. M3 
aHTM-gp160 cneqMcfcMHHbix aHTMTen, 
co3AaBaeMbix pM160 MMMyHM3ai4MeM, 19% 
OTHOCflTCH k lgG1, 51% - b lgG2, 16% - k 
lgG3, 10% - k IgM m 5% othocatcji k IgA. 

ripeo6naAaHMe IgC M30TMnoB yK33biBaeT Ha 

npOTBKaHMe BTOpMHHOM MMMyHHOM peaKL^MM, HTO 

eu\e 6onbiue ycM/iMBaeT npeAnono>KeHMe o 

B03MO>KHOCTM B03HMKHOBeHMfl npM TeHeTMHeCKOM 

BaKi^MHai^MM xennepHbix T-xneTOK. 

TMTpaijMOHHbie MMKponnaHLueTbi noxpbiBaiOT 
pM160 m PMAMneoBlue flHK m motoaom <DMCA 
c npMMeHeHMeM cbiBOpoTKM Bcex 

MMMyHM3MpOB3HHblX JKMBOTHblX OnpeAenJIIOT 

cnei4M4)MHHoe CBfl3biBaHMe. HMKaKoro 
3HaHMTenbHoro CBR3biBaHMn c nna3MMAHOM flHK 
He OTMeneHO. TaKMM o6pa30M, ManoBepo^THO, 
hto npMMeHeHMeM reHBTMHecKoro MaTepMana 

ATIR MHOKynflLJMM MblLUeHHOM TK3HM MO)KHO 

co3AaTb peaKLjMK) npoTMB nna3MMAHOM flHK. 

BBeAOHMe flHK KOHCTpyKTa B MblLULtbl MblLUM 
MH"beKL\MM C nOMOLL^bK) MTnbl MO>KeT npMBeCTM K 

HenpeACKasyeMbiM pe3ynbTaTaM, nocKonbxy 
TaKaa MeTOAMtca He o6ecneHMBaeT cpeACTB 
perynMDOBaHMfl nornoLi^eHMA flHK KneTKaMM 

MblLUL\. llpOBeAeHO CpaBHeHMe MHMI^MMpOBaHMfl 

©AHoro TonbKo flHK KOHCTpyiaa (n « 4) c 
KMBOTHbiMM (n « 4), npeABapMTenbHO 
o6pa6oTaHHbix 6ynMBai<aMHOM. Ha6ntoAaeMbie b 
AByx rpynnax MMMyHHbie peaic^MM He coBnaAatOT, 
m MeTOAOM OUCA aji« otmx rpynn nonyneHbi 

BenMHMHbl COOTBeTCTBeHHO b 25% m 75% Anfl 
pecnoHAM py (oll\mx >KMBOTHbix. rioBbiLueHHaa 
aq^qbeKTMBHOCTb Mo^ei 6biTb AOCTMmyTa 
npMMeHeHMeM CMoreMbi npflMoft AOCTaBKM flHK, 
HanpMMep, 6oM6apflMpoBKOM nacTML^aMM (Klein 
T.M. m AP- (1992) Biotechnology 10, 286-291). 

OaKTbi HeMTpanM3ai4MM, noAaeneHM^ 
cmhl^mtmm, noAaBneHM* CD4-gp120 CBfl3biBaHMJi 

M cneqMC^MHHOrO CB«3blBaHM« C HeKOTOpbIMM 

Ba^KHbiMM o6nacTAMM b gp160 noKa3biBaK)T, hto 
BBeAeHMe flHK KOHCTpyiaa, koam py lou^e ro BUM 
gp160 cBflsaHHbiM c MeM6paHOM rnM ko n poTeM h , 

HenOCpeACTBeHHO B MblLUL4bl >KMBOTHOrO 

Bbi3biBaeT cnei^MqbMHHbie ryMopanbHbie peaicqMM 
M BefleT K o6pa30B3HMK) 6MonorMHecKM yMeCTHbOC 
aHTMBMpycHboc aHTMTen. 

flnfl BbmBneHMfl toto, 6yAeT nM BaKi^MHa 
cnoco6Ha co3AaBaTb 3amMTHyio MMMyHHyw 
peaKL|Mio, Mcnonb30BaHa BbiLueonMcaHHaa 
MOAenb Ha jkmbothnx. KneTKM onyxonM 
TpaHcq^ei^MpyioT flHK, koam py iOLL\eti gp160, 
3aTeM noATBep>KAaK)T 3KcnpeccMK> 6enKa m 

MMnnaHTMpyWT >KMBOTHOMy. KOHTDOnb BK/llOHaeT 

HeTpaHcqbeuMpoBaHHbie KneTOHHbie nMHMM. 

TeHeTMHeCKM MMMyHM3MpOBaHHblX )KMBOTHblX 

BaKL\MHMpyiOT nna3MMAOM pM160. KoHTporib 

BK/llOHaeT HeBaKL^MHMDOBaHHblX MMBOTHblX, 
>KMBOTHblX, BaKL\MHMDOBaHHblX TOnbKO BeKTOpHOM 

flHK, m )KMBOTHbix, KOTopbiM BBeAeH gp160 
6enoK. 

nonyneHHbie pe3ynbTaTbi noKasbiBaioT, hto 

MMMyHHafl peaKUMfl BaKUMHMDOBaHHOM MblLUM 

AocTaTOHHa a^« nonHoro yAaneHM« 
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TpaHc4>e4VipoBaHHbix onyxonefi 6ea 0Ka3aHMn 
KaKoro-nn6o B03AeMCTBMn Ha 
HeTpaHC<t>ei4MpoBaHHbie onyxonn. BaKU>iHau>in 
gp160 6enKOM npMBOflMT k HeKOTOpowiy 
yMeHbiueHMK) pa3Mepa TpaHc<t>eu,MpoBaHHbix 
onyxonefi no cpaBHeHMio c 

HeTpaHccfeeuwpoBaHHbiMw onyxonnMM, ho ho 
OKa3biBaeT HMKaKoro bjihahmh Ha CMepTHOcTb. 
HeBaio^MHupoBaHHbie >KMBOTHbie noKa3ann 
oAMHaKoayio CMepTHOCTb iok Ann 

TpaHC4>eL^klpOBaHHblX, TaK m 

HeTpaHc4>eL^ipoBaHHbix onyxonefi. 
npuMep 4 

Hn>Ke npMBOAHTcn nepeneHb KOHCTpyKTOB, 
KOTopbie MoryT 6biTb ncnonb30BaHbi b cnoco6ax 
HacTonmero M3o6peTeHMn. BnepBbie coo6meHne 
o <x»3flaHnn Beiaopa pBabe. puno, npi/iMehineMoro 
b KaMecTBe McxoflHoro Beu^ecTBa npn co3flaHnn 
MHorvix M3 HM)KenepeMMcneHHbix KOHCTpyKTOB, 
noflBMnocb b paobTe Morgenstenn J. P., Land H. 
(1990) Nucl. Acids Res. 18(12), 3587-3596, 

KOTOpa* BBOAHTCfl 3fleCb B KaHeCTBG CCbinKM. 

nna3MMfla pBabe. puno oco6eHHO npneMneMa 
Ann 3Kcnpeccnvi 3K3oreHHbix hbhob b KneTKax 
MneKonnTatou4ktx. noAnewaujkie aKcnpeccnn flHK 
nocneAOBaienbHOCTM BCTasnniOT b ynacTKM 
KnoHMpOBaHnw noA KOHTponeM noBTopa 
AnMHHoro KOHi^a (flflK) BMpyca Mohohm 
MbiiunHoro neMK03a (Mo MuLV) npoMOTOpa. 
rijia3MMfla coAepxoiT oi6npaeMbiM MapKep An* 
yCTOtlMHBOCTH k nypoMMLjMHy. 
(IpuMep 5 

nnasMMAa pBa.Va3 nBnneTcn nna3MMAOH b 
7.8 k.o., C0Aep>KaLAeM 2.7 k. o. EcoRI 
renoMHoro cfjparMeHTa, KOAMpyramero Va3 
o6nacTb T-KneTOMHoro peuenTopa, coAepwamyio 
L, V m J cerMeHTbi, KnoHnpoBaHHbie b EcoRI 
caftTe nna3MMAbi pBabe.puro. npoMcxoAniAMfi M3 
T-icneTOHHoro peu,enTopa i^enesoM 6enoK 

npMMBHUM f\n* BaKl4MHai4MM npoTUB M neneHnn 

nepeAaBaeMoro nepe3 T-KneTKM ayTOMMMyHHoro 
3a6oneBaHM?i, a TaioKe KnoHOTMnMHHOM 

T-KJ18T0HH0M nHMC(X)Mbl m nefiK03a. 
ripiiMep 6 

rina3MMAa pBa. gagpol-vpr nBnneTcn 
nna3MMAOM b 9.88 k.o., coAepwamefi gag/pol n 
vlf reHbi M3 BHM/MN, K/iOHMpoBaHHbie b 
pBabe.puro. TeH vpr H3"b5n\ rina3MHAa, 
coAepwaman yKa3aHHbie BnpycHbie reHbi, 
KOAMpyiou^He BUM u,eneBbie 6enKM, npMMeHMMa 
Ann MMMyHH3ai4MM ot BUM MHO>eKU,MM m CIIMfl m 
Ann mx neneHUH. BUM flHK nocneAOBaTenbHOCTb 
ony6nnKosaHa b pa6oie: Reiz M.S. (1992) AIDS 
Res. Human Retro. B, 1549, KOTopan bboahtcct 
3flecb b KanecTBe ccbinKn. nocneAOBaTenbHOCTb 
Momei 6biTb nonyneHa b TeH6aHKe noA N 
M17449, KOTopbiM yKa3an 3Aecb b bmao ccbinKM. 

ripuMep 7 

nnasMMAa pM160 nBnneTcn nna3MMAOM b 11 
k.o., coAepncaiAeM 2.3 k. o. I~II4P ^parvieHTa, 
KOAnpyioiAero BHM-1/3B oobnoHenHbiii 6enoK m 
rev/tat reHbi, K/iOHMpoBaHHbie b pMAMneoBlue. 
06nacTb nef n3-bfrra. llna3MMAa, coAepwaman 
yKa3aHHbie BnpycHbie reHbi, KOAupytoujue 
qeneBbie 6enKM, npMMeHMMa Ann BaKu,nHat4nn ot 
BUM MHCt>eKMMM m CriMfl m Ann nx neneHkin. flHK 
nocneAOBaTenbHOCTb BMM-1/3B ony6nnKOBaHa b 
pa60Te; Fisher A. (1995) Nature 316, 262, 
KOTOpaa BBOAMTcn 3Aecb b KasecTBe ccbinKM. 
nocneAOBaTenbHOCTb mokot 6biTb nonyneHa b 
TeH6aHKe noA N K03455, KOTopbiM yKa3aH 3Aecb 
B BMAe ccunKH. 

npuMep 8 

l"lna3MMAa pBa.VL flBnneTcy? nna3MMAOM b 
5.4 k.o., coAep>Kau4eM flUP dppamem, 
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KOAnpyiou4MM VL o6nacTb aHTn-flHK aHTMTena, 
KnoHMpoBaHHyio b pBabe.puro b Xbal m EcoRI 
caviTax. npoMCXOAniAMH M3 aHTMTena i^eneBofi 
6enoK cny>KMT npMMepoM i^enesoro 6enKa, 
npuMeHMMoro {\nn BaKu,MHai4un ot 
nepeAaBaewioro Mepe3 B-KneTKW ayTOMMMyHHoro 
3a6oneBaHnn h KnoHOTMnnHHOM B-KneTOMHofl 
nuMcfroMbi m neMKosa. oeu^yio MeTOAnxy 
KJioHMDOBaHMfl 4)yHKHMOHaxibHbix nepeMeHHbix 
o6nacTevi M3 aHTMTen mo>kho HaMTM b pa6oTe: 
Chaudhary V.K. n AP- (1990) Proc. Natl. 
Acad. Scl. CUJA 87, 1066, KOTopan bboahtcw 
3Aecb b KanecTBe ccwnKn. 
npuMep 9 

Flna3MHAa pOspa.B nBnneTcn nna3MMAOM b 
6.84 k.o., coAep^au^eM o6nacTM KOAnpoBaHun, 
KOAHpyiotuvie OspA m OspB aHTureHbi Borrelia 
burgdorferi - cnnpoxeTbi, oTBeTCTBeHHOM 3a 
6one3Hb llnMa. Ahtm reHbi KJioHiipoBaHbi BamHI m 
Sail ca^Tax nna3MMAbi pBabe. puro. I1I4P 
npaMMepw, npuMeHfleMbie Ann co3AaHnn OspA n 
OspB c|?pa rM e hto b , nivieK>T cneAyioujtie 
nocneAOBaTenbHocTM: 

5'-GAAGGATCCATGAAAAAATATTTATTGGG-3' 
(nOCJIEfl. N 3) m 

5-ACTGTCGACTTATTTTAAAGCGTTTTTAAG-3 , 
(nOC^Efl. N 4). Cm.: Williams W.V. m AP- 
(1992) DNA and Cell. Viol. 11(3), 207, 

KOTOpan BBOAMTCfl 3fleCb B KaMecTBe CCbinKM. 

nna3MMAa, coAep>Kau4an yKa3aHHbte naToreHHbie 
reHbi, KOAMpyioLAkie i^eneBbie 6enKM, npMMeHHMa 
Ann BaKLiMHai^MM ot 6one3Hn JlMMa. 
ripMMep 10 

rina3MMAa pBa. RB-G nBnneTcn nna3MMAOM b 
7.1 k.o., coAepwameM co3AaHHbiM MeTOAOM I1L4P 
cfjparMeHT, KOAMpyiou^eM 6enoK C 6eujeHCTBa, 
KnoHupoBaHHbiM b BamHI caMT nnasMMAbi 
pBabe.puro. CoAep>Kau4an stot naToreHHbift reH 
nna3MMAa, KOAnpyrau^an 6enoK C 6eujeHCTBa, 
npMMeHMMa Ann BaKi^MHai4nn ot 6eujeHCTBa. 
flHK nocneAOBaTenbHOCTb HaxoAMTcn b 
TeH6aHKe noA N M32751, KOTopbiM y«a3aH 3Aecb 
b BMAe ccbinKM. Cm. TaioKe: Aniliopis A. m AP- 
(1981) Nature 294, 275, KOTopan BBOAMTcn 
3Aecb b KaMecTBe ccbinxM. 

ripMMep 1 1 

flna3MMAa pBa.HPV-L1 nBnneTcn nna3MMAOM 

B 6.8 K.O., CO ep)Ka UL\e M COSABHHblM MeTOAOM 

I1I4P $parMeHT, KOAMpytou^MM L1 KancMAHbiM 
6enoK BMpyca nannnnowbi MenoBeKa (BIIM), b 
tom Hucne ero uiTaMMOB 16, 18, 31 m 33. 
OparMeHT KnoHMpoBaH b BamHI m EcoRI caMTax 
nnasMMAbi pBabe.puro. flHK 

nocneAOBaTenbHOCTb noMeu^eHa b TeH6aHK noA 
N M 15781, KOTopbiM yKa3aH 3Aecb b bmab 
ccbinKM. Cm. TaioKe; Howley P. (1990) "Pa3Aenbi 
BMpyconorMM", tom 2, peA. Channock R.M. m 
AP-, rnaBa 58, 1625 m Shah K., Howley P., 
M Pa3Aenbi BMpyconorMM" (1990), tom 2, peA. 
Channock R.M. m AP-. rnaBa 59, KawAoe M3 

KOTOpblX BBOAMTCn 3AeCb B KaHeCTBB CCbinKM. 

rina3MMAa npMMeHMMa Ann BaKqMHaL\MM ot BIIM 
MH$eKLjMM m b TepanMM paKOBboc 3a6oneBaHMM. 
ripMMep 12 

nna3MMAa pBa.HRV-L2 nBnneTcn nna3MMAOM 
b 6.8 k. o., C0Aep>Kau4eM C03AaHHbiM mbtoaom 
nL(P 4)parMeHT, KOAnpytou^n^ L2 KancMAHbiM 
6enoK BMpyca nannnnoMbi nenoseKa (BIIM), b 
TOM MMCne UJT3MM0B 16, 18, 31 m 33 BIIM. 
OpanvieHT KJioHMposaH 8 BamHI m EcoRI caw Tax 
nna3MMAbi pBabe.puro. rina3MMAa npMMeHMMa 
Ann BaKi^MHaL^MM ot BIIM mhc^bklimm m b TepanMM 
paKOBbix 3a6oneBaHMM. flHK 

nocneAOBaTenbHOCTb noMeiueHa a TeH6aHK noA 
N M 15781, KOTopbiM yKa3aH 3Aecb b bmao 
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ccbt/iKM. Cm. TaioKe M3AaHMa: Howley P. (1990) 
"Pa3flenbi BMpyconorMM", tom. 2, pea. Channock 
m flp., rnaBa 58, 1625; Shah K., P. Howley 
(1990) "Pa3flenbi BMpyconorMM", tom 2, pefl. 
Channock m AP i rnaBa 59, Kawfloe M3 KOTopbix 

BBOflWTCfl 3ABCb B KaMeCTBQ CCbinKM. 

npuMep 13 

nna3MMfla pBa. MNp7 aBnaeTca nna3MMAOM 
b 5.24 k.o., coAep>KameM cosAaHHbifi mbtoaom 
nLIP c^parMeHT, KOAMpyramMM o6nacTb 
KOAnpoBaHnj? p7, BKnraMawmyio BUM MN gag 
(6enoK aApa) nocneAOBaTenbHocTb, 
KnoHnpoBaHHyK) b BamHI caMTe nna3MMAbi 
pBabe. puro. CoAepwamaa yKa3aHHbie BUM 
BMpycHbie reHbi, KOAMpyraiUMe BUM i^eneBbie 
6enKM, nna3MHfla npMMeHMMa Ann BaKi4MHai4nn 
ot BUM MHcJ^eKi^nn n CnHfl n Ann mx neneHM*. 
Cm. pa6oTy: Reiz M.S. (1992) AIDS Res. Human 
Retro. 8, 1549, KOTopaa bboahtch 3Aecb b 
KanecTBe ccbi/iKn. nocneAOBaienbHocTb MOweT 
6biTb nonyneHa b PeH6aHKe noA N M 17449, 
KOTopbiM yKa3aH 3Aecb b BMfle ccunKM. 

npMMep 14 

rina3MMAa pGA733-2 aBnaeTca nna3MMAOM b 
6.3 k.o., coAepwaiijeM noBepxHOCTHbifi amweH 
GA-733-2 onyxonM, KnoHnpoBaHHbiM M3 
KneTOMHOM nnHMM SW948 KonopeicranbHOM 
Kapi^MHOMbi B pCUM8 Beiaop (Seed B., A. Aruffo 
(1987) Proc. Natl. Acad. Sci. CLUA 84, 3365, 

BBOflMTCS 3Aecb B KaMeCTBe CCbinKH) b BstXI 

caMTe. Accoi^MnpyeMbiM c onyxonbK) u,eneBOM 
6enoK aBnaeTca npuMepoM i^eneBoro oenira, 
npuroAHoro Ana BaKLiMHaijMM ot h neneHMa 
rnnepnponn4)epaTMBHoro 3a6oneBaHMa, 
HanpuMep paKa. GA733-2 amwen asnaeTca 
L^eneBbiM aHTureHOM npoTkiB paKa o6oaohhom 
kmllikm. Coo6meHHfl 06 GA733 aHTureHe 
npuBOAflTCfl b pa6oTe: Szala S. m ap. (1990) 
Proc. Natl. Acad. Sci. CWA 87, 3542- 3546, 
KOTopaa bboamtca 3Aecb b KanecrBe CCbUIKM. 
ripuMep 15 

rina3MMAa pT4-pMV7 aBnaeTca nna3MMAOM b 
11.15 k.o., coflepwameM KflHK, KOflnpyjoL^yto 
CD4 peu,enTop MenoseKa, KnoHMpOBaHHbiM b 
pMV7 BeKTop no EcoRI cafiTy. CD4 LjeneBOM 
6enoK npuMeHUM Ann BaKi^MHai^nH ot 
T-ioieTOHHoCi nnMcf)OMbi m ee neneHMa. 
rina3MMAa pT4-pMV7 MO>KeT 6biTb nonyMeHa b 
CflUfl XpaHnnHL^e, KaTano>KHbiM HOMep 158. 

ripuMep 16 

rina3MHAa pDJCA733 aBnaeTca nna3MHflOM b 
5.1 k.o., coAepjKameM GA733 noBepxHOCTHbtfi 
aHTureH onyxonn, tcnoHnpoBaHHbiM b pBabe.puro 
no BamHI caMTy. AccoqunpyeMbivi c onyxonwo 
i^eneBOM 6enoK aenaeTca npMMepoM u,eneBoro 
6enKa, npMMeHMMoro Ana BaKi^MHaLinn ot m Arm 
neneHHfl rvmepnponM<t>epaTMBHoro 3a6one8aHMH, 
HanpuMep paxa. GA733 aHTureH aBnaeTca 
L^eneBbiM amwreHOM npoTUB paxa o6oaohhom 

KMLDKM. 

ripuMep 17 

(1na3MHAa pBa.RAS aBnaeTca nnasMMAOM b 
6.8 k. o. ( coAepwainefi ras o6nacTb 
KOAnpoBaHMfl, KOTopyra BHana/ie cy6KnoHnpyraT 
us pZIPneoRAS m KnoHMpyioT b pBabe. puro no 
BamHI cavuy. LJeneBOM 6enoK ras cnywn 
npMMepoM L|HTonna3MMHecKHM CMmanbHofi 
MoneKynw. Cnoco6 KnoHMpoBaHMa ras 
npHBOAMTcq b pa6oTe: Weinberg (1984) Mol. 
Cell. Biol. 4, 1577, KOTopaa bboahtca 3Aecb 
b KanecTBe ccbinxvi. KoAMpyKOL^an ras nna3MMAa 
npuMeHUMa Ana BaKquHai^nH ot m Ana neneHna 
runepnponnc^epaTMBHoro 3a6oneBaHkia, 
HanpMMep paxa, b nacTHOCTM, paxa MOMeBoro 
ny3bipn, mwujl^, nenoix, M03ra m Kocrevi. 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



npviMep 18 

nna3MMAa pBa.MNp55 flBnaeTca nna3MMAOM 
b 6.38 k.o., coAepwaujeft co3AaHHbiti mbtoaom 
nLIP c^parMeHT, KOAMpywu^nM o6nacTb 

KOAMDOBaHMfl p55, BKJIKJHaJOmyK) 

nocneAOBaTenbHOCTb BUM MN gag 
npeAwecTBeHHwea (6enoK «Apa), 
KflOHM poBdHHiyio b pBabe. puro no BamHI catiTy. 
rina3MMAa, C0Aep)Kau4afl yKasaHHbte BMpycHbie 
reHbi BUM, KOAnpyramMe BUM i^eneBbie 6enKM, 
npuMeHUMa Ana BaKU,u Hat-in vi ot BUM hhc^ki^mii 
m Cni/lfl ki Ana nx neneHvia. Cm. pa6oTy: Reiz 
M.S. (1992) AIDS Res. Human Retro. 8, 
KOTopaa BBOAMTca 3Aecb b KanecTBe ccbinmi. 
flocneAOBaTenbHocTb Mo>KeT 6biTb nonysena b 
TeH6aHKe noA N M 17449, KOTopbiM yKa3aH 3Aecb 

B BUfle CCblJIKVI. 

npMMep 19 

nna3MMAa pBa.MNp24 aBnaeTca nna3MMAOM 
b 5.78 k.o., coAepwaujeM co3AaHHbiM mctoaom 
ni4P (JjparMeHT M3 pMN-SFI MaTpni4bi, 
KOflnpywiiieM o6nacTb KOAupoBaHtia p24, 
b ten KDMa loiiiefi nonHyK) BUM MN gag o6nacTb 
KOAnpoBaHna, icnoHnpoBaHHyio b pBabe.puro no 
BamHI n EcoRI camaM. rina3MMAa, coAepjKau^aa 
yKa3aHHbie BUM BnpycHbie reHbi, KOAMpyio^ne 
BUM L^eneBbie 6enioi, npuMeHUMa Ana 
BaKi^MHaL^kiM ot BUM nHcj3eKL\nn w CflUfl m Ana nx 
neneHna. Cm. pa6oTy: Reiz M.S. (1992) AIDS 
Res. Human Retro. 8, 1549, KOTopaa BBOAnTca 
3Aecb b KanecTBe ccbinKM. llocneAOBaTenbHOCTb 
MoweT 6biTb nonyneHa b TeH6aHKe noA N 
M 17449, KOTopwii yKa3aH 3Aecb b BMAe ccbinKM. 

npMMep 20 

rina3MHAa pBa.MNp!7 aBnaeTca nna3MMAOM 
b 5.5 k. o., coAepxau^eM co3AaHHbift mctoaom 
nLIP c}DparMeHT, KOAnpyiou^MM o6nacTb 
KOAnpoBanna p17, BKntOMaiOLuyio BUM MN gag 
(6enoK aApa) nocneAOBaTenbHocTb, 
KnoHnpoBaHHyio b pBabe.puro no BamHI m EcoRI 
caiiTaM. nna3MMAa, coAep^au^aa yKa3aHHbie 
BUM BkipycHbie reHbi, KOA^pyiou^kie BUM 
LjeneBbie 6enKn, npuMeHUMa Ana BaKu,nHaukin ot 
BUM nH4>eKL|Mn n Cni/lfl n Ana nx neneHMa. Cm. 
pa6oTy: Reiz M.S. (1992) AIDS Res. Human 
Retro. 8, 1549, KOTopaa BBOAMTca 3Aecb b 
KanecTBe ccbinKM. nocneAOBaTenbHocTb Mo>KeT 
6biTb nonyneHa b TeHoaHKe noA N M 17449, 
KOTopbiM yKa3aH 3Aecb b Bufle ccbinKM. 

npMMep 21 

rina3MMAa pBa.SIVenv aBnaeTca nna3MWfloi* 
b 7.8 k. o., C0Aep)Kau4e(i co3AaHHbifi mbtoaom 
r\l\P (jjpanvieHT b 2.71 k.o., 

aMnJlUC^ML^HpOBaHHblM M3 KOHCTpyKTa, 

coAep^au^ero SIV 239 b pBP322 m 
KnoHnpoBaHHbiM b pBabe.puro no BamHI n EcoRI 
caiiTaM. npiiMBHaioT cneAyrou4ne npaMMepw: 
5'-GCCAGTTTTGGATCCTTAAAAAAGGCTTGG- 
3' (nOCJIEfl. N 5) m 

5'-TTGTGAGGGACAGAATTCCAATCAGGG-3' 
(nOCJIEfl. N 6). nocneAOBaTenbHocTb mokbt 
6biTb nonyneHa ot nporpaMMbi nccneAOBaHMs 
Cni/lfl m ccbinoMHbix peareHTOB, KaTano>KHbiM N 
210. 

npMMep 22 

nna3MMAa pcTSP/ATK.env aBnaeTca 
nna3MMAOM b 8.92 k.o., coAep>Kau^eM cosAaHHbtM 
MeTOAOM ni^P 4>panvieHT, KOAMpyiou^MM nonHyio 
o6nacTb KOAMpoeaHMa HTLV ocbnoMKM M3 
HTLV-1/TSP m /ATK M3onaTOB, 
cy6KnoHMDOBaHHbix pcDNA1/neo Beiaop. 
npMMeHatoT cneAyioiAMe npaMMepbi: 
5'-CAGTGATATCCCGGGAGACTCCTC-3' 
(nOCJIEfl. N 7) m 5*- 

GAATAGAAGAACTCCTCTAGAATTC-3' 
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(nOCJIEfl. N 8). Coo6meHMH o nna3MMfle 
pcTSP/ATK. env AaiOTca b pa6oTe: Proc. Nat). 
Acad. Sci. CUJA 85, 3599 (1988), KOTopaa 
BBOflMTCfl 3flecb b Ka^ecTB© ccbinicvi, HTLV env 
ueneBOM 6enoK npMMeHMM nr\n BaKL\v\Hai\m ot 
HTLV m T-KneTOHHOM nuM^OMbi m Ann mx 
neMeHMfl. 
ripniviep 23 

nna3MMfla pBa.MNgp!60 flB/iaeTCfl 
nna3MHflOM b 7.9 k.o., cofle p>Ka u\e v\ co3AaHHbiPi 
MeTOflOM U\\P cf>parMeHT b 2.8 k. o., 
aMnnMc}>Mi4MpoBaHHbiM m coAep>KaLiiero MNenv b 
pSR72 KOHCTpyiaa m KnoHkipoBaHHoro b 
pBabe.puro no BamHI m EcoRI caMTaM. 
npnMeHHK)T cneAyK)U4Me npaMMepbi: 
5-GCCTTAGGCGGATCCTATGGCAGGAAG-3' 
(nOCJIEfl. N 9) m 

5-TAAGATGGGTGGCCATGGTGAAT-3' 
(nOCJIEfl. N 10). Cm. pa6oTy: Reiz M.S. (1992) 
AIDS Res. Himan Retro. 8, 1459, KOTopaa 
bboahtca 3Aecb b Ka^ecTBe CCbinKM. 

nocneAOBaTenbHocTb mowct 6biTb nonyneHa b 
TeHSaHKe noA N M 17449, KOTopbiM yKa3aH 3Aecb 
b BMAe ccbinKM. f"lna3MMAa, coAepwamaa 
yKa3aHHbie BUM BMpycHbie reHbi, KOAHpyKJinne 
BUM ueneBbie 66/1101, npMMeHMMa pj\n 
BaKi4MHat4HM ot mhc^kumm BUM m Cnklfl m aha mx 
neneHMH. 
ripuwep 24 

flnaaMMfla pC. MNp55 ABnaeTCfl nna3MMAOM 
b 11.8 k.o., coAepKau^efi cosAaHHbifi MeTOAOM 
I1L4P (JjparMeHT b 1.4 k.o., aMn/ikictwijMpoBaHHbifi 
M3 gag o6nacTM MN M3onsrra m KnoHnpoBaHHbiii b 
pCEP4 Beirrop. nna3MMAa, coAepwamaa 
yKa3aHHbie BUM BMpycHbie reHbi, KOAHpyiomMe 
BUM ueneBbie 6enKn, npuMeHUMbt qn« 
BaKL^iHaL^iki ot BUM MH<£eKU,MM m CllUfl m aia mx 
neMeHMfl. Cm. paobTy: Reiz M.S. (1992) AIDS 
Res. Human Retro. 8, 1549, KOTopaa bboamtc* 
3Aecb b KanecTBe ccbi/iKvi. nocneAOBaTenbHOCTb 
MoweT 6biTb nonyneHa b l~eH6aHKe noA N 
M17449, KOTOpWM yKa3aH 3Aecb b BMAe ccbinKM. 

ripuMep 25 

flnasMMAa pC.Neu HBnneTcn nna3MMAofi b 
14.2 k.o., coAepwameM flHK cfeparMeHT b 3.8 k. 
o., b cocTaB KOToporo bxoaut o6nacTb 
KOAnpoBaHMH neu OHKoreHa MenoBeKa, 
Bbipe3aHHoro M3 LTR-2/erbB-2 KOHCTpyiaa m 
cy6»cnoHvipoBaHHoro b pCEP4 Beiaop. 
Coo6u^eHne o pC.Neu nna3MMAe npuBOAHTCH b 
paobTe: DiFlore (1987) Science 237, 178, 
KOTopaa bboahtca 3Aecb b KanecTBe ccbinKM. 
UeneBOM 6enoK - peu OHKoreH cny>KMT npuMepoM 
peuemopa (fcaicropa pocTa, npuMeHMMoro b 
KawecTBe ueneBoro oenxa arm BaKqnHai4nn ot 11 
Ann neneHHfl runepnponnc^epaTMBHoro 
3a6oneBaHMfl, HanpuMep paxa, b nacTHOCTM paKa 
o6oaomhom kmlukm, MonoMHOM >Kejie3bi, nerxoro M 
M03ra. 

ripuMep 26 

rina3MMAa pC.RAS HB/ifleTc* nna3MMAOM b 
11.7 k.o,, coAepwaujeM flHK cfcparMeHT b 1.4 k. 
o. , BKfltOHatOLAeft o6nacTb KOAMpoBaHUR gas 
OHKoreHa, KOTopyto CHanana cy6KnoHMpy»OT M3 
pZIPneoRAS n cy6i<noHMpyioT b pCEP4 no 
BamHI caviTy. Coo6meHMe o pC. RAS nna3MMAe 
npuBOAMTcn b paobTe: Weinberg (1984) Mol. 
Cell. Biol. 4, 1577, KOTopaa bboamtch 3Aecb 
b KasecTBe ccbinKM. LJeneBOM oenoK ras cnywMT 
npMMepoM L\MTonna3MMMecK0ft CMmanbHOM 
MoneKyribi. KoAnpyKJinaw ras nna3MMAa 
npuMeHMMa Ann BaKi^iiHai^MM ot m a^ neneHMfl 
runepnponMC^epaTMBHoro 3a6oneBaHM$i, 
HanpuMep paxa, b nacTHOCTM paxa MoneBoro 
ny3bipfl, Mbiuin, nen<oro, M03ra n Kocrew. 
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ripuMep 27 

l~lna3MUAa pNLpuro nB/ineTcn nna3MviAovi b 
15 k.o., C0Aep>KaineM gag/pol n SV40-puro 
BCTaBKVi. rina3MHAa, coAepjKaiAan yKa3aHHbie 
BUM BMpycHbie reHbi, KOAMpyioiAkie BUM 
i^eneBbie 6enKH, npuMeHUMa Ann Ba«nnHai4MH ot 
BUM mh4)6KU>im m CnHfl m a/w mx neseHnn. 

ripuMep 28 

fl/lfl npOBepKM 34xJ)eKTMBHOCTM PeHeTMHeCKOM 

BaKL^MHbi npoTUB MexiOBeHecKoro CD4 Ha Mbnun 
co3AaH flHK KOHCTpyKT. flaHHbie onbiTbi 6binn 
co3AaHbi An^ BbiflBneHun cnoco6HOCTM saKquHbi 
3au;MiAaTb ot aHTMreHa T-K/ieTOMHOM nnMcJx3Mbi. 
ripn T-KneTOHHoC^ nnMc})OMe CD4 flBnaeTca 
cneL(M4)HMHbiM Ann onyxo/iM aHTureHOM. 
CooTBeTCTBeHHO, AaHHafl MOAerib noKa3biBaeT 
cnoco6HOCTb reHBTunecKOM BaKqkiHbi 3au^nii^aTb 

OT T-KTieTOHHOVI flMMCjXJMbl. KpOMO TOrO, B 

AaHHbix onbiTax BbiflBnfl/iacb acfx^eKTMBHocTb 
npOTM b oAHoro M3 MneHOB cBepxceMeiicTBa 
MMMyHorno6ynnHOBbix MoneKyn. CD4 
xapaiaepvi3yeTcn BbicoKon KOHcepBam^efi Me>KAy 
HenoBenecKUM m MbiLUMHbiM bhasmm. 

npMMeHfleMaa MOAenb Ha >KMBOTHbix 
npneefleHa BbiLue. KneTKM onyxonn 
TpaHCc}>emipyK)T flHK, KOAMpytouieR CD4, 
noATBep)KAaK)T 3Kcnpeccn»o KneTKaMM 6enKa, 
nocne nero mx m m nna htm py iot >KMBOTHOMy. 

KOHTponb BKJ1K)MaeT H6TpaHC$eU,MpOBaHHbie 
KJieTOHHbie J1MHMM. XoTfl JKMBOTHbie M CTa/lM 
MMMyHOKOMneTeHTHbIMM, MMMyHHafl peaKL|MH He 

6bina HanpaBneHa npoTMB MMnnaHTMpoBaHHO^, 
CD4-MeneHOM onyxonM y HeBaKUMHMposaHHbix 

)KMBOTHblX. 

reHOTMHeCKM MMMyHM3MpOB3HHblX )KMBOTHblX 

BaKi^MHMpyiOT nna3MMAOM pT4-pMV7, onMcaHHOM 
b npMMepe 15. KoHTponb BK/iioMaeT 

HeBaKL^MHMpOBaHHblX )KMBOTHblX M >KMBOTHblX, 
KOTOpbIM BBOAMJlCfl CD4 6en0K. 

B onMCbiBaeMOM 3Aecb npoqeAype 
reH6TMMeCK0M MMMyHM3aL|MM B KBdApMi^encHbie 
MblUJL^bl MblLUeM nMHMM BALB/c MH^ei^MpyiOT 100 
mkji 0.5% 6ynMBaKaMHa-HCI m 0.1% 
MeTMnnapa6eHa b M30TOHMMecKOM pacTBope 
NaCl npMMeHBHMeM Mrnw HOMep 27 c qenbio 
CTMMynMpoBaHMn pereHepaL^MM MbiiueMHbix 
KneTOK m o6nerHeHMfl nornou^eHMfl 
reHeTMHecKoro KOHCTpyKTa. CnycTfl ABaAU,aTb 
neTbipe Maca b tot we yMacTOK MHTseL^MpoBaHMfl 
MHTbei^MpyjoT hm6o 100 MKT pT4-pMV7, tim6o 100 
MKT pMV7 b KanecTBe KOHTponbHO^ nna3MMAbi. 
MbiiueM peBaKi^MHMpyioT MhTbei4MpoBaHMeM Toro 
KonMMecTBa flHK TpM>KAbi c MHTepBanoM b ABe 
HeAeriM n TeM >Ke cnoco6oM, ho 6e3 
npeABapMTeribHoro BBeaeHMfl 6ynMBaKaMHa-HCI. 

>KMBOTHblM BBOA^T 1000000 CD4-M6HeHblX 

KneTOK onyxo/iM. y HeBaKt^M hm poBaHH bix 
>KMBOTHbix o6pa3yK)TCfl 6onbiUMe onyxonM m 
CMepTb HacTynaeT b npeAenax 7-10 HeAenb. y 
Baxi^MHMpoBaHHbix )KMBOTHbtx aHanorviHHbie 
CMepTenbHbie onyxonM He pa3BMBanMCb. 

nonyneHHbie pe3ynbTaTbi noKa3biBaioT, mto 
MMMyHHan peaKi^Mfl y re hotm h e ckm 

BaKMMHMpOBaHHblX MblLUOM AOCTaTOMHa OHR 

nonHoro yAaneHM^ TpaHccjDeu.MpoBaHHbix 
onyxoneM, m b to we BpeMJi He BnMfleT Ha 
HeTpaHc4>eu,npoBaHHbie onyxonM. BaicqMHaL^Mfl 
CD4 6enraM npMBOAMT k HeKOTOpoMy 
yMeHbLueHMto pa3Mepa onyxonM b cnynae 
TpaHc4)eL4MpoBaHHbix onyxoneM no cpaBHeHMK) c 
H6TpaHc4>eL4MpoBaHHbiMM onyxonsRMM, ho Ha 

CMepTHOCTb H6 BJIMHeT. HeBaKUMHMDOBaHHbie 
>KMBOTHbie nOKa3a/lM OAMHaKOByiO CMepTHOCTb 

KaK b cnynae TpaHCO^ei^MpoBaHHbix, TaK m 
HeTpaHcc^ei^MpoBaHHbix onyxoneM. 
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(IpMMep 29 

flHfl BblJRBneHMfl OcfX^eKTMBHOCTH 

reH6TMHecK0M BaKquHbi npoTMB GA733 nenoBeKa 
Ha Mbituax cx>3AaH flHK KOHCTpyKT. flaHHbie 
onbiTbi 6binn nposefleHbi Ana onpefleneHun 
cnocooHOCTM BaKMMHbi 3au^ninaTb OT 
accoijmipyeMoro c GA733 paKOM, HanpuMep 
paKOM o6oaomhom kmlukm. ripMMeHneMafl MOfle/lb 
Ha )KMBOTHbix npMBeAeHa Bbiiue. KneTKM onyxonn 
TpaHccfjeujipyioT flHK, KOAMpywmeM GA733, 
noflTBep>KflaK>T cnoco6HOCTb KneTOK 
3KcnpeccnpoBaTb 6enoK, nocne nero mx 
MMnnaHTupyraT JKMBOTHOMy. KoHTponb BK/itonaeT 
HeTpaHccf)eLtnpoBaHHbie icneTOMHbie hmhum. 
BbiLuenpHsefleHHUM otocooom 

MMMyHM3MpOBaHHblX JKMBOTHblX BaKL|HHHpyK)T 

nna3MMflofi pGA733-2, onucaHHOM b ripuwepe 
14. KoHTponb BK/iKwaeT HeBaKqMHupoBaHHbix 

JKMBOTHblX M JKMBOTHblX, KOTOpblM BBOflM/lCfl 

GA733 6enoK. 

nonyneHHbie pe3ynbTaTbi noKa3biBaK)T, hto 
MMMynnafl peaKqun reHeTMMecKM 
BaKquHnpoBaHHbix Mbiweft flocTaTOHHa Ana 
no/iHoro yfla^eHHR TpaHccfcetiMpoBaHHbix, m b to 
>Ke Bpeiy/m HMKaK He BnnfieT Ha 
H6TpaHc4>eL4npoBaBHbie onyxonM. BaKU,MHaL4Mfl 
GA733 6enoK npuBOAUT k HeroTopoMy 
ywieHbiueHMK) pa3Mepa TpaHc4jeu>ipoBaHH0M 
onyxonM no cpaBHeHMio c 

HeTpaHc4>eL\npoBaHHOM onyxonbio, ho He BnnfleT 

Ha CMepTHOCTb. HeBaKL^MHMpOBaHHbie JKM BOTHbie 

noKa3ann OAMHaKOByio CMepTHOCTb KaK b cnynae 

TpaHO^ei^MDOBaHHbtX, T3K H 

HeipaHc4>BL^ipoBaHHb(x onyxonefi. 
ripuMep 30 

flna BbiflBneHUH 3cjx£>e ktm b h octm 
reHeTunecKOM BaKi_\nHbi npoTMB MenoBenbero 
p185neu co3flaH flHK KOHCTpyKT. flaHHbie onbiTbi 
6binn npoBefleHbi Ann onpefleneHnq 
cnoco6HOCTM BaxqMHbi 3au^nu^aTb ot 
accoL^MMpyeMoro c p185 neu paKa, HanpMMep 
paKa MonoMHOvi JKene3bi, nenoix m M03ra. 
npMMeHfleMan MOAenb Ha jkmbothwx npMBeAeHa 
BbiLue. KneTKM onyxonM TpaHCQbei^MpytOT flHK, 
KOAMpytomen neu, noATBepjKAaioT 3KcnpeccM»o 
6enKa KneTKaMM, nocne sero MMnnaHTupytoT 

JKMBOTHOMy. KOHTpOflb BKJlK)HaeT nHHMH 

HeTpaHcc^ei^MpoBaHHbix onyxonefi. 

TeHeTMMeCKM MMMyHM3MDOBaHHblX JKMBOTHblX 

BaKquHMpyiOT nna3MMAOM pLTR-2/egbB-2, t. e. 
nna3MMA0fl b 14.3 k.o., coAepjKameM" o6nacTb 
KOflnpoBaHMJi MenoBenbero neu OHKoreHa, 
K/ioHnpOBaHHyK) no BbnuenpHBefleHHOW 
MeTOAMKe B LTP-2 BeKTop no Xhol cawTy. 
5'-flKn m 3'«flKn nBnfltOTCfl flKIl M3 
Mohohm-MuLV. KoHTponb BKntonaeT 

HeBaKL4MHHpOBaHHblX JKMBOTHblX M JKMBOTHblX, 

KOTOpblM BBOAMncp pl85neu 6enoK. 

nonyneHHbie pe3ynbTaTbi noKa3biBatoT, hto 
MMMyHHa^ peaKqMH reHOTMMecKM 
BaKi^MHupoBaHHbix MbiLiieM flocTaTOMHa Ann 
noriHoro yAaneHHfl TpaHc4>eu,MpoBaHHbix 
onyxonefi, m b to >Ke BpeMH hmkbk ho Bnn«eT Ha 
HeTpaHc4)ei4npoBaHHbie onyxonn. BaKijMHaLiMfl 
p185 6enKOM npMBOAMT k He koto po My 
yMeHbiueHMK) pa3Mepa onyxonM b cnynae 
TpaHCC^ei^HpoBaHHOM onyxonki no cpaBHeHMK) c 
HeTpa Hccf)eL\n poBaHHOM onyxonbio, ho ho BnnseT 

Ha CMepTHOCTb. HeBaKL^MHUpOBaHHbie )KM BOTHbie 

noKa3ann OAMHaKOByK) CMepTHOCTb KaK b cnynae 
TpaHc4)ei4npoBaHbibix, TaK m 

HeTpaHc4>eu>ipoBaHHbix onyxoneM. 
ripuMep 31 

flnfl BbmBneHUA ac^eKTMBHOCTM 
reHeTMMecKovi BaicmiHbi npoTUB MenoBeMbero Ras 
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Ha Mbiujax C03AaH flHK KOHCTpyKT. flaHHbie 
onbiTbi npeAHa3HaHanncb a/w onpeAeneHun 
cnoco6HOCTH BaKLjMHbi sau^nu^aTb OT 
accoi^nupyeMoro b Ras paKa, HanpuMep paica 
MOMeeoro ny3bipn, mwiul^, nerxvix, M03ra m 
KOCTefi . npMMeHfleMafl MOAenb Ha )KMBOTHbix 
npneeAOHa Bbitue. KneTKM onyxonn 
TpaHcxfceLjMpyiOT flHK, KOAnpyiouneM Ras, 
noATB ep>KAatOT 3Kcnpeccnio KneTKaMM 6enKa, 
nocne Hero nx MMnnaHTnpyK)T >KMBOTHOMy. 
KoHTponb BKJiKNaeT HeTpaHcqbeL^npoBaHHbie 
nnHMn onyxonM. 

BbiujenpMBeAeHHbiM cnocoooM BaxqMHaL^MM 

reHeTMMeCKM BaKl4MHMpOBaHHblX >KMBOTHblX 

BaKMMHMpyiOT nna3MMAOM pBa. RAS, onMcaHHOM 
b npMMepe 17. LleneBOM 6enoK ras HBnaeTCfl 

npMMepOM U(MTOnjia3MMHeCKOM CMma/lbHOM 

Moneicynbi. Cnoco6 icnoHMpoBaHMfl ras 
npMBOAMTCfl B paooTe: Weinberg (1984) Mol. 
Cell. Biol. 4, 1577, KOTopaa bboamtch 3Aecb 
b KanecTBe ccbinKM. KoHTponb BK/iKwaeT 

HeBaKUMBMDOBaHHblX JKMBOTHblX M JKMBOTHblX, 

KOTopbiM BBOAMncji Ras 6enoK. 
hpMMep 32 

flnfl Bbl^BneHMfl SCfx^eKTMBHOCTM 
reHOTMHeCKOM BaKMMHbl Ha Mbiujax npOTMB 

aHTMrena G-6enKa BMpyca 6eujeHCTBa nenoBeKa 
co3AaH flHK KOHCTpyKT. npMMeHfleMafl MOAenb 
Ha >KMBOTHbix npMBeAeHa Bbiuje. KneTKM onyxona 
TpaHcqbei^MpyraT flHK, KOAMpyiou^MM 6enoK G 
BMpyca 6enjeHCTBa, noATBepwaioT SKcnpeccura 
6enKa KneTKaMM, nocne nero mx MMnnaHTMpyioT 

JKMBOTHOMy. 

TeHeTMHeCKM MMMyHM3MpOBaHHblX JKMBOTHblX 

BaKU,M hm py kjt nna3MMAOM pBa.Pb-G, onMcaHHOM 
b FlpMMepe 10, npMMeHeHMeM 
BbiLuenpMBeAeHHoro cnoco6a BaKL^MHaL^MM. 
l4eneB0^ G-6enoK BMpyca 6eiueHCTBa cnyjKMT 
npMMepoM naToreHHoro aHTMreHa. flHK 
nocneAOBaTenbHOCTb HaxoAMTcn b TeHoaHKe noA 
N 32751. KoHTponb BKriranaeT 

HeBaKqMHMpOBaHHblX JKMBOTHblX M JKMBOTHblX, 

kotopum BBOAMncn G-6enoK BMpyca 6eiueHCTBa. 
ripMMep 33 

flnfl BblHBneHMn 3Cjx)^eKTM B hoctm 

reHeTMsecKOM BaKi^MHbi Ha Mbiujax npOTMB 
aHTMreHa 6one3HM JlMMa C03AaH flHK KOHCTpyKT. 
npuMeHfleMaa MOAenb Ha jkmbothmx npMBeAeHa 
Bbiuje. KneTKM onyxonM TpaHccfjeL^MpyioT flHK, 
koam py tou^eM OspA m OspB, n oatb e pJKAa kdt 
SKcnpeccMKJ 6enKa KneTKaMM, nocne nero mx 

MMnnaHTMpyKJT JKMBOTHOMy. 

TeHeTMHeCKM MMMyHM3MpOBaHHblX JKMBOTHblX 

BaKi^MHMpyKJT nna3MMflOM pOspA.B, OnMcaHHOM B 
HpMMepe 9. KoHTponb BK/iranaeT 

HeBaKqMHMDOBaHHblX JKMBOTHblX M JKMBOTHblX, 

KOTopbiM BBOAMnMCb 6enKM OspA m OspB. 
ripMMep 34 

flnfl BblHBHeHMfl Ha MblLUaX 34>qbeKTMBHOCTM 

reHeTMHecKOM BaKijMHbi npoTMB nepeMeHHOM 
o6nacTM T-KneTOMHoro pei^enTopa nenoBeKa 
co3AaH flHK KOHCTpyKT. flaHHbie onbiTbi 
npeAHa3HaManMCb Ann onpeAeneHMn 

CnOC06HOCTM BaKMMHbl 3aU4MLL^aTb OT 

npoMcxoAfliMero ms T-KneTOHHoro pei^enTopa 
6enKa, accoL^MMpyeMoro c paKOM, HanpMMep: 
T-icneTOHHOM nMMcjjOMOM m nepeAaBaeMOM Mepe3 
T -xneTKM ayroMMMyHHOM 6one3HbK). 

npMMeHneMan MOAenb Ha jkmbothmx npMBeAeHa 
BbiLue. KneTKM onyxonM TpaHcqbeL^MpytOT flHK, 
KOAMpyK)meft Ras, noATBepjKAaioT SKcnpeccMio 
6enxa KneTKaMM, nocne Hero mx m m nn a htm py kjt 

JKMBOTHOMy. 

TeHeTMMeCKM MMMyHM3MDOBaHHblX JKMBOTHblX 

eaKUMHMpyiOT nna3MMAOM pBa.V a 3, onMcaHHOM 



CM 
O 

m 
oo 



-24- 



7i 
C 

ro 
oo 

Ol 

O 



b npuMepe 5, npi4M6H8HM6M BbuuenpHBeaeHHoro 
cnoco6a BaioyiHauMM. 
ripiiMep 35 

nna3MMfla pM160 MoweT 6biTb 
ncnojib30BaHa b Ka^ecTBe McxoAHoro nppflyicra 
Ana nonyMeHMfl p$ma nna3MMA, npuMeHUMboc atia 
3Kcnpeccnn OAHoro MnM HecKonbKMx reHOB M3 
env nacTM BUM. OnMcaHMe 

KOHCTpynpoBaHM* pM160 npMBefleHO Bbiwe. 
rina3MMAa HanpaBneHa Ha gp160\ tat m rev 
o6nacTb KOflnpoBaHMfl. TeH net OTcyTCTByeT. 

ripoMOTopoM, KOHTponnpytoinnM 3KCnpeCCMK> 
gp160/rev/tat reHa, jmn*eTCfl BOM>KM flKn. 
ilpOMOTOp MOWeT 6blTb m^Kl m 3aMeHeH 
atTTMHOBblM npOMOTOpOM, MH03MHOBbIM 

npoMOTopoM, BUM flKfl npoMOTopoM m UMB 

npOMOTOpOM. 

TeH, npuflawu^MM ycTOMMMBOCTb k 

aMnHLlMflDMHy, MOXCeT 6b1Tb M3"bflT HJIIi K3KHM-T0 

nHbiM nyieM Ae3aKTMBnpoBaH. TeH, npMAaK>w,MM 

yCTOMHM BOCTb K HGOMHL|MHy , MO>KeT 6blTb 

noMeu^eH noA KOHTporib 6aKTepManbHoro 
npoMOTOpa. 

M3 nna3MMAbi MO>KeT 6biTb yAaneH 
ycuriMTenb Bnpyca capKOMbi Payca. BCP 
ycunnTenb mo>k6t 6biTb 3aM6H6H ycunnTeneivi 
MbiiueMHoro KpeaTMHa. 

TeHbi gp160/rev/tat nepeKpbiBatoTca m 
pa3AennioT OAMHaKOBbie HytcneoTMAHbie 
nocneAOBaTexibHOCTM b pa3Hbix paMKax 
CHMTbiBaHMfl. TeH rev MoweT 6biTb ms-wit nyieM 
3aM6Hbi ero kiHUL^MMpyiOL^ero KOflOHa ApyrviM 
koaohom. AHanornMHbiM nyTeM MOweT 6biTb 
yAaneH n tat reH. B xa>KAoft nna3MHAe 3a 

MCKTItOHeHMeM Tex, B KOTOpblX KOHTpOHfl 

gp160/rev/tat npMMeHaeTC* BUM flKn, MO>KeT 
6biTb yAaneH oamh M3 rev nnn tat, nnn o6a rev 
m tat. B nna3MMAax, ncnonbsytoLi^MX BUM flKn 
npoMOTop, npMcyTCTBMe tat o6fl3aTenbno. 

B Ta6nni4e 3 AaeTca nepeneHb 
pM160-MOAMcf)ML\npoBaHHbix nna3MMfl. B KajKAOM 
yAaneH BCP ycMnMTenb. B HeKOTopbix M3 hmx 
ycunnienb OTcyTCTByeT (hot) , b Apyrwx 
npwcyTCTByeT ycunnienb MbiiueHHoro KpeaTMHa 
(YMK). B HeKOTopbix M3 hmx npMcyTCTByeT BUM 
rev reH (Aa), a b ApyrMX 3TOT reH 
OTcyTCTByeT (HeT). HeKOTopue M3 hmx MMeioT 
BUM tat reH (Aa), b to BpeMH iok b ApyrMX 
3tot reH OTcyTCTByeT (HeT). 

KoHCTpyKTbi RA-29 - RA-56 MAeHTMHHbi 
COOTBeTCTBOHHO KOHCTpyKTaM RA-1 - RA-32 3a 
McicnioHeHMeM Toro, hto b Ka)KAOM cnynae 

npOMOTOp, KOHTponMpyKHUMM H3H HeOMML^MHa, 

HBnaeTCH 6aKTepManbHbiM npoMOTopoM. 
ripMMep 36 

rina3MMAa pNLpuro mojkot 6biTb 
Mcnonb30BaHa b KanecTBe mcxoahoto npoAyicra b 
co3AaHMM HecKonbKMX pa3nMHHbix nna3MMA, 
3KcnpeccMpyK)LHMX BUM gag/pol reHbi. KaK 
yKa3aH0 Bbiiue pNLpuro C03AaHa a^h 3KcnpeccMM 
gag/pol. OnMcaHHan Bbiiue nnasMMAa pNL- 
puro Avpr CKOHCTpynpoeaHa c M3"b*TMeM vpr 
peryn^TOpHoro reHa M3 BUM gag pol BeKTopa c 
i^enbK) MCKnwHMTb npMcyTCTBMe HeooxoAMMoro 
perynaTopHoro 6enKa M3 p«Aa tbhob, bboammwx 

npM BaKUMHaL^MM. ("IoMMMO M3"bflTMH Vpr OObNHbJM 

cneL^ManMCTaM b abhhom o6nacTM b nna3MMAy 
pNLpuro MoryT 6biTb BHeceHbi m Apyn/te 

M3MeH6HMfl npMMeHeHMeM CTaHAapTHblX MeTOAMK 

MoneKynnpHOM 6MonorMM m ujMpOKOAocTynHbix 
MCXOAHbDC npoAyKTOB. 

MenoBeHbM $naHKMpyiouM4e 5' m 3' 
nocneAOBaTenbHocTM M3 BUM 

nocneAOBaTenbHocTeM Moryr 6biTb yAaneHbi 
HecKonbKMMM cnoco6aMM. K npMMepy, MeTOAOM 
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ni4P MoryT 6biTb aMnnMcJjML^MpoBaHbi m 
pe koh dpy m po Ba Hbi TonbKO BUM, OB40-puro m 
pUC18 nocneAOBaTenbHocTM. 

H3 ocHOBaHHbix Ha pNLpuro nna3MMA mokgt 
6biTb M3-b^Ta psi o6nacrb, MMetouiaa Ba^cHoe 
3HaneHMe An« ynaKOBKM Bnpyca. flnn yAaneHMn 
psi o6nacTM pNLpuro nna3MMAy o6pe3aK>T a 
npMcyTCTBMM Sacl m Spel. B pe3ynbTaTe 
rMAponM3a yAanaeTCfl psi o6nacTb, a TaioKe 
5' -flKn, HaxoAflUAMMCJi b hmcxoahu^cm 
HanpaBneHMM, m nacTb gag/pol o6nacTM b 
HMCxoA^u^eM HanpaBneHMM ot psi. flnn 

nOBTOpHOM BCT3BKM HB OTHOCflU^MXCA K psi 

nocneAOBaTenbHOCTefi MeTOAOM flKn 
ocymecTBnflK)T aMnnMc})MKaiJiMK> c pereHepai^MeM 
3tmx nocneAOBaTenbHocTeM. Co3AaHbi 
npaMMepbi, no3BonnioL^Me pereHepMpoeaTb 
nacTb BUM nocneAOBaTenbHocTM 5' m 3' ao psi 
6e3 pereHepai^MM psi. npafiMepbi pecJx)pMMpyK>T 
Sacl caMT b 5'-HacTM M3 5'-flKn nna3MMAbi. 
npaMMepbi mavt b BoexoAHU^eM HanpaBneHMM ot 
Sacl caMTa ao ynacTKa, HaxoAflujerocfl 
HenocpeACTBeHHO y 3'-MacTM S'-KOHi^a psi 
o6nacTM c o6pa30BaHMeM y 3'-KOHU,a Aatl 
caMTa. npaMMepbi, HaHMHaiou^Mecn 
HenocpeACTBeHHO b 5'-HacTM psi o6nacTM, 
KpoMe Toro, c03AaK)T Aatl caMT, a 
HaMMHatoiAMecfl b 3'-HacTM Spel caMTa, 
pereHepMpyioT stot caMT. Co3AaHHbie mctoaom 
ni_lP 4)parMeHTbi rviAponM3yK)T b npMcyTCTBMM 
Sacl, Aatl m Spel M nMmpyioT coBMecTHo c 
rMAponM30BaHHbiM b npMcyTCTBMM Sacl/Spel 
pNLpuro-psi 4>parMeHTa. BUM 5'-flKn npoMOTop 
MO>KeT 6biTb yAaneH b 3aMeHeH npoMOTopoM 
BMpyca MonoHM, BOM>KM flKn, aKTMHOBbiM 

npOMOTOpOM, MM03MH0BblM npOMOTOpOM M 14MB 
npOMOTOpOM. 

BUM 3'-flKn ynacTOK nonMaAeHMnMpoBaHMfl 
MO>KeT 6biTb yAaneH m 3aMeHeH OB40 ynacTKOM 
nonnaAeHnnnpoBaHMfl. 

TeH, npMAa»0U4MM yCTOMHM BOCTb K 

aMnMi^MnnMHy, moxbt 6biTb yAaneH wnn 

Ae3aKTMBMpOBaH K3KMM-T0 MHbIM nVTeM. 

B Ta6nML^e 4 npMBOAMTcn nepeneHb 

OCHOBaHHbOC Ha pNLpuro KOHCTpyKTOB, B KOTOpblX 

M3"bflTbi BUM psi m vpr o6nacTM m, KpoMe Toro, 
yAaneHbi c^naHKMpyrau^Me 5'- m 3'-o6nacTM BUM 
nocneAOBaTenbHocTM nenoBeKa. 

KOHCTpyKTbl OT LA-17 AO LA-32 MAeHTMMHbl 
COOTBeTCTBeHHO KOHCTpyKTaM OT LA-1 ao LA-16, 

3a MCKnioHeHMeM Toro, hto b io>kaom cnysae 
ocraeTCfl no MeHbiueM Mepe oflHa M3 MenoBenbMX 
4>naHKMpyK>mnx nocneAOBaTenbHocTeM, 
npMMep 37 

npM C03ABHMM APy™X KOHCTpyKTOB 

SKcnpeccMM env reHa 3Ta o6nacTb BUM mowot 
6biTb BCTaBneHa b kommbphbckm AOCTynHyio 
nna3MMAy pCEP4 (HHBMTporeH). pCEP4 
nna3MMAa oco6eHHo npMeMneMa, nocKonbKy 
coAep)KMT ophawuh pennMKaL\MM BMpyca 
3nujT6MHa-Bappa m o6nacTb KOflMpoBaHMfl 
AAepHoro aHTMrena EBNA-1, C03AaK)u^MX 
BbicoKOKonMMHyio pennMKaHMio 6e3 MHTerpai^MM. 

pCEP4 C0A6p>KMT TaiOKe rMrpOMMI^MHOBblM 

MapKep noA peryn^TopHbiM KOHTponeM 

TMMMAMHKMHa3HOrO npOMOTOpa M VH3CT0K 

nonMaAeHMnMpoBaHMfl. 06nacTb KOAMpoBaHM« 
BUM env noMemaioT noA peryn«TopHbiM 
KOHTponb npoMOTopa 14MB m ynacTKa 
nonMaAeHMnMpoBaHM^ OB40. 06nacTb 
KOAMpoBaHMfl BUM env b bmao ni4P qbparMehrra b 
2.3 k.o. M3 BHM/3B, nocneAOBaTenbHOCTb b 
TeHoaHKe noA N K03455. nonyneHHyro Ha ocHOBe 
pCEP4 nna3MMAy (pRA-100) BHeAP«K)T BHe 
xpoMocoMbi, m nna3MMAa npoAyMMpyeT gp160 
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6enoK. 

ripuMep 38 

Ana nonyneHMfl Apyrvix KOHCTpyKTOB ajia 
3KcnpeccnM env reHa 3Ta o6nacTb BUM mo>kbt 
6biTb BdaBneHa b KOMMepnecKM flocTynHyio 
nna3MMfly pREP4 (MHBMTporeH). pREP4 
nna3Mnaa oco6ghho npneM/ieMa, noaconbKy 
C0Aep>KHT opma>kmh pennMKaLjMM BMpyca 
SniUTeMHa-Bappa w o6nacTb KOflMpoBaHMH 
HAepHoro amweHa EBNA-1, o6ecneHMBa»OLHMX 
BbicoKOKonnMHyio peniiMKai^Mio 6e3 MHTerpai^MH. 
pREP4 coflep>KMT TaiOKe rvirpoMMLjMHOBbiM 
MapKep noA perynaTopHbiM KOHTponeM 
TMMMAHHKMHa3Horo npoMOTOpa m yMacTKa 
no/inaAeHnnnpOBaHMfl. O6naorb KOAMpOBaHMH 
BUM env noMeujafOT noA perynaTopHbiM 
KOHTponb BCP npoMOTopa m OB40 ynacTKa 
nonMaAeHnnnpoBaHMfl. O6naorb KOAMpoBaHMH 
BUM env nonyqeHa b BHAe ni4P cJ)parweHTa b 2.3 
k.o. BMM/3B dpopMbi, nocneAOBaienbHOCTb b 
TeH6aHKe N K03455. nonyneHHyK) Ha ochobg 
pREP4 nna3MMAy (pRA-101) BHeAP*K>T 
BHexpoMocoMHO, m nna3MMAa npoAyi^npyeT 
gp160 6enoK. 

ripMMep 39 

fljlfl C03AaHMfl APyrUX KOHCTpyKTOB, 

npeAHaaHaMeHHbix Ana SKcnpeccMM gag/pol 
reHOB, 3Ta o6;iacTb BUM MOweT 6biTb BdaBneHa 
b npoAajKHyfo nna3MMAy pCEP4 (MHBMTporeH). 
pCEP4 nna3MMAa oco6eHHO npMeMneMa, 
nocKonbKy coAepwMT opmawmh pen/iMKaqnn 
Bnpyca SniuTeMHa-Eappa m o6nacTb 
KOAMpoBaHMH HAepHoro aHTMreHa EBNA-1, 
o5ecneHHBaK)LL|HM BbicoKOKonMMHyio 
snucoManbHyro peruiHKa 141110 6e3 MHTerpamin. 
pCEP4 coAepjKMT Taiwe rwrpoivinmiHOBbiM 
MapKep noA peryn^TopHbiM KOHTponeM 
TMMMAMHKMHa3Horo npoMOTOpa m yMacTKa 
nonnaAeHnnnpoBaHMfl. 06nacTb KOAMpoBaHMH 
BUM gag/pol noMemaioT noA perynflTOpHbiH" 
KOHTponb UMB npoMOTopa m OB40 ynacTKa 
nonnafleHkinnpoBaHMfl 06nacTb KOflnpoBaHMfl 
BUM gag/pol nonyMeHa us BUM MN 
(nocneAOBaienbHOCTb b TeH6aHKe N M 17449), m 
BKnionaeT vif reH. TeH vpr He BicniOHeH. 
rionyneHHaa Ha ocHOBe pCEP4 nna3MHAa 
(pl_A-100), BHeApeHHa« BHexpoMOCOMHO, 
npoAyi^HpyeT 6enKH GAG55, o6paTHOM 
TpaHCKpnnTa3bi, npoTea3w n MHTerpa3bi. 
llpuMep 40 

flnfl co3AaHMfl Apyrux KOHCTpyKTOB , 
npeAHa3HaneHHbix Ana SKcnpeccMM gag/pol, 3Ta 
o6nacTb BMM MoweT 6biTb BCTaBneHa b 
KOMMepMecKyto nna3MMAy pREP4 (MHBMTporeH). 
pREP4 nna3MMAa oco6eHHO npneMnewia, 
nocKonbKy coa©P>kht opmawmh pennMKamiM 
Bkipyca 3nurreHHa-Eappa m o6nacTb 
KOAMpoBaHMfl «AepHoro aHTureHa EBNA-1, 
o6ecnen MBaHDLi^nx BbicoKOKonnMHyra 
snMCOManbHyK) pennMKaLjMK) 6e3 MHTerpaLjMM. 
pREP4 coAep)KMT TaiOKe mrpOMMLiMHOBbiM 
MapKep noA peryn^TopHbiM KOHTponeM 
TMMMAMHKMHa3Horo MapKepa m ynacTKa 
nonuaAeHunMpoBaHLifl. 06nacTb koahpobshur 
BUM gag/pol noMemaiOT noA perynaTopHbiM 
KOHTponb 14MB npoMOTOpa m OB40 ynacTKa 
nonnafleHnnnpoBaHmi. 06nacTb KOflwpoBaHki* 
BUM gag/pol nonyneHa M3 BUM MN 
(nocneAOBaTenbHOCTb b TeH6aHKe N M 17449), m 
BKnjonaeT vif reH. TeH vpr He bk/ijombh. 
rionyneHHyK) Ha ochobo pREP4 nna3MMAy 

(pLA-101) BHeAP«K)T BHexpOMOCOMHO, M 

nna3MMAa npoAyiJMpyeT 6enKM GAG55, 
o6paTHOM TpaHCKpnnTa3bi, npoTea3bi h 
nHTerpa3bi. 
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llpuMep 41 

CneAyioLUMM KOHcrpyKT, HasbiBaeMbin 3Aecb 
pGACPOL.rev, npHMeHMM An« 3Kcnpeccnn BUM 
gag/pol hbhob. 

nna3MMAa BKnKwaeT reH ycTOMMUBOCTM k 
KaHaMni^MHy n pBR322 opma>kmh flHK 
pennnKaL4nn. Heo6xoAMMbie Ana perynflUMM 
TpaHCKpnni4MM nocneAOBaTenbHocTM BKJiKwaioT: 
L^nTOMeranoBupycHbiH npoMOTop, ycunnTenb 
Bnpyca capKOMbi Payca m OB40 cuman 
nonnaAeHnnnpOBaHHfl. CoAepwamHeca b 
pGAGPOL.gev BHM-1 nocneAOBaTenbHocTM 
BKnKwaiOT: nocneAOBaTenbHOCTb, KOAnpyKJi^yio 
p17, p24 m p15 M3 gag oTKpbiTofi paMKM 
CMHTbiBaHMfl, nocneAOBaTenbHOCTb, 
KOAnpyJomyio npOTea3y, nocneAOBaTenbHOCTb, 
KOAnpyjomyio o6paTHVK) TpaHCKpnnTa3y m 
coAep^aiqyK) HeoonbLuyw AeneL^njo, m 
nocneAOBaTenbHOCTb, KOAnpytomyio HeaKTMBHoe 

aMMHOOKOHHaHUe MHTerpa3bl M3 pol OTKpblTOM 

paMKM CMMTbiBaHUfl, a TaiOKe KOAnpyramyK) rev 
nocneAOBaTenbHOCTb. KawAafl BUM 
nocneAOBaTenbHOCTb nponcxoAHT M3 ujTaMMa 
HXB2 BMM-1. 

B pGAGPOL.rev npeAycMOTpeHO HecKonbKO 
ypoBHeft 6e3onacHOCTM. Ohm BKnioqaiOT 
npuMeHeHne IJMB npoMOTopa m 
HepeTpOBupycHbiw nonn (A) ynacTOK. Bonee 
Toro, AeneL^MH \|/ nocneAOBaTenbHocTM 
orpaHMMUBaeT bo3mo>khoctm ynaKOBKM BnpycHO^ 
PHK. KpoMe Toro, MHoroHMcneHHbie MyTaL^MM b 
o6paTHofi TpaHCKpnnTa3e npnsoA«T k 
o>opMeHTaTHBHo HeaKTMBHOMy npoAyicry. Eonee 
Toro, 6onbwafl Aenei^Mfl b MHTerpa3e npviBOAMT k 
HeaKTMBHOMy npoAyKry, a An« cTaGMn m 3a l^m m 

6aKT6pManbHblX TpaHCO>OpMaHTOB npMMeHWKOT 
MapKep yCTOMMMBOCTM K KaHaMULJUHy. 

nna3MMAy pGAGROL.rev KOHCTpy m py k)t 
cneAyiou^MM o6pa30M. 

CTaAMfl 1 . RpMMeHfliOT cy6KnoH nacrM BMM-1 
(HXB2) reHOMa, KnoHMpoBaHHbiM b Bluescript 
(CTpaTareH). Cy6KnoH BI4M-1 coa6P>kmt nonnbiM 
5'-flKn m ocTanbHyra MacTb BHM-1 reHOMa ao 
HyxneoTMAa 5795 (HyMepai4M?i TeH6aHKa). BMM-1 
nocneAOBaTenbHocTM nonyneHbi M3 HXB2D 
(CnHfl xpaHMnMii^e). 

CTaAMH 2. noABeprawT ni^P nacTb gag M3 
OTKpblTOM paMKM CHMTblBaHMfl HXB2D nna3MMAbi 

(Cni/lfl xpaHMnMme). nijP 4)panvieHT o6pe3a»oT b 
npMcyTCTBMM Notl m Spel m nMmpyioT c 
BbtiueonMcaHHbiM BMM-1 cy6KnoHOM, 

peCTpMKTMpOBaHHbIM B npMCVTCTBMM Not) M Spel. 

CTaAM» 3. rioABeprawT nt4P KOMnneKc 
gag/pol m naorb pol-KOAMpytoinMX 
nocneAOBaTenbHooreM M3 HXB2D nna3MMAbi 
(CriMfl xpaHMnMiAe) c npatiMepaMM FlOCJlEfl. N 
15 m nOC/lEfl. N 16. 06pe3aioT ni4P npoAyKT b 
n p m cy tctb m m Clal m nMrnpyjoT APyr c ApyroM. 
06pe3araT nMn/ipoBaHHbie c^panvieHTbi b 
npMcyTCTBMM Bell m Sail m nnmpyraT c 
nna3MMA0& co craAMM 2, rMAPonM30B3HHOM b 
npMCVTCTBMM Bell m Sail. 

CTaAMfl 4. 06pe3aioT nna3MMAy co CTaAMM 3 
b npMcyTCTBMM BspMI m EcoRI m BHOBb nMmpywT 
c aAanTepaMM, o6pa30BaHHbiMM o*r>KMroM 
nnHKepoB (nOCJIEfl. N 17 m nOCJlEfl. N 18). 

CTaAMfl 5. rina3MMAy co ct3amm 4 o6pe3aiOT 
B npMcyTCTBMM Notl m Sail m nMinpyraT nM6o c 
nna3MMAOM 4a MnM 4b M3 onMcaHMfl, 
npMBeAeHHoro An« pENV (cm. HM>Ke). 06pe3ai0T 
TaJOKe B npMCVTCTBMM Notl m Satl. 

CTaflkm 6. rina3MMAy co ctsamm 5 
peCTpMKTMpyJOT B npMcyTCTBMM Sail m Mlul M 
nMrnpytOT c I1I4P npoAyKTOM, nonyneHHbiM ni4P 
rev c npaMMepaMM nOC/lEfl. N 19 m flOCJlEfl. N 
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CTaflMn 7. nna3MHAy co CTaflMM 6 o6pe3aK)T 
b npucyTCTBMM Notl m nnrnpyioT c npoflyKTOM, 
nonyMeHHbiM M6TOAOM ni4P rev-oTBeTCTBeHHoro 
3neweHTa b HXB2D nna3MMfle (CFIMfl 
xpaHnnume) c npaMMepaMM HOCJlEfl. N 21 w 
nOCJIEfl. N 22. 

daflnn 6 m 7 Heo6fl3aTenbHbi. 

ripiiMep 42 

CneAyiomMM KOHCTpyKT, Ha3biBaeMbiM aflecb 
pENV, npuMeHUM flns SKcnpeccMM BUM env 
reHOB. 

rinasMMfla BKnwnaeT reH ycroMHMBOCTM k 
KaHaMML^HHy h pBR322 opma>kmh flHK 
pennMKauMM. Heo6xoAHMbie AJia perynauMM 
t pa hckp m n u,m m nocneAOBaTenbHocTM BKnranaioT: 
L^MTOMeranoBupycHbivi npoMOTOp, ycunnTenb 
Bnpyca capKOMbi Payca m OB40 cuman 
nonnafleHMnnpoBaHHfl. CoAepwamwecfl b pENV 
BMM-1 nocneAOBaTenbHocTM BKmonaiOT 



nocneAOBaTenbHocTb, 
nocneAOBaTeribHocTb, 
nocneAOBaTenbHocTb, 
nocneAOBaTenbHocTb, 
nocneAOBaTenbHocTb, 
nocneAOBaTenbHocTb, 



KOAHpyK)LHyK3 vpu, 

KOAnpyjomyto rev, 
KOAnpywmyw gp160, 
KOAMpytomyto 50% nef, 
KOAnpytomyHD vif, n 
KOAMpyKJLuyio vpr c 
Aenei4nePi 13 a m m h okm cjtiot Kap6oKCM-KOHua. 
nocneAOBaTenbHocTM vpu, rev, gp160 m nef 
nponcxoAflT mb BI4M-1 LUTaMMa MN. Hctomhmkom 
vif m vpr nocneAOBaTenbHOCTefi ABnaeTca BMM-1 
LUTaMM HXB2. 

B pGAGROL.rev npeAycMOTpeHO HecKonbKO 
ypoBHeM 6e3onacHOCTM. Ohm BKmonaiOT 
npMMeHeHne LJMB npoMOTopa m HepeTpoBupycHo 
nonn (A) ysacTKa. Bonee Toro, yAaneH tat, a 
50-afl AeieuMfl nef npuBOAMT k "HeaKTMBHOMy" 
nef npoAyxra. Kpoivte Toro, vif m vpr BbiBeABHbi 
M3 HopManbHo^ nocneAOBaTenbHocTM, a 
nacTMHHafl A©neL|Mfl vpr AononHMTenbHo 
rapaHTMpyeT HeaKTMBHbiM vpr npOAyKT. 

nna3MMAa pENV co3AaHa cneAyioiUMM 
o6pa30M. 

CTaflMH 1. McxoAHyto nna3MMAy pUC18 
TMAponM3yKDT b npMcyTCTBMM Hindlll m EcoRI. 
nonyneHHbtM c^parMeHT, coAepwamMM ColEt 
opmawmh pennMK3L4MM m laci reH, Heo6xoAMMO 
nwrMpoBaTb c EcoRI/Hindlll cfcpameHTOM M3 
pMAMneoBlue, coAepwauiMM Hauj ycMJiMTenb 
BMpyca capKOMbi. rionyneHHan n/ia3MMAa v\m 
pMAMneoBlue ot cfcwpMbi KnoHTex (flano AnbTO, 
KA) mo>k©t 6biTb 3aT6M rviAponw30BaHa b 
npMcyTCTBMM Hindlll m Bgll. C noMombio 
CTaHAapTHbix MeTOAMK nMrvipyioT c qbparMeHTOM, 
coAepwainMM kan reH, nonyneHHbiM MeTOAOM 
ni^P M3 reH6noHHOM nna3MMAW (<t>apMau,Mfl). 

CTaAMfl 2. EcnM b KanecTBe mcxoahom 
nna3MMAbi npMMeHfltoT pMAMneoBlue, ee 
rviAponM3yiOT b npMcyTCTBMM Mlul m EcoRI, 
HanonH^ioT KOHU,bi qbparMeHTOM KneHOBa M3 
nonMMepa3bi I m noBTopHO nMrvipyioT. 

CTaAMfl 3. 3aT6M nna3MMAy, nonyneHHyio M3 
pMAMneoBlue nM6o M3 pUC18, rMAponM3y»OT b 
npMcyTCTBMM Hindlll m nMrvipytoT c OB40 nonM 
(A) ynacTKOM m o6nacTbio paHHero cnnaMCMHra, 
nonyneHHyio MeTOAOM ni4P ms pCEP4 
(HHBMTporen, CaH-flMero, KA) c npaMMepaMM 
nOCJIEfl N 23 m nOCJlEA- N 24. 

CTaAMfl 4a. rMApo/iM3y»OT b npMcyTCTBMM 
BamHI m nMrvipytoT c LIMB npoMOTOpOM, 
nonyneHHbiM mbtoaom ni4P M3 pCEP4 
(MHBMTporeH, CaH-flMero, KA) c npaMMepaMM 
nOCJIEfl. N 25 m nOCJIEfl. N 26. 

CTaAMn 4b. Fm AponM 3y iot b npMcyTCTBMM 
BamHI m nMmpyioT c MoMLV flKn, nonyMeHHbiM 
Me to ao m ni4P c npaMMepaMM nOCJIEfl. N 27 m 
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nOCJIEfl. N 28. 

CTaAMfl 5. TMAPOJlMSyiOT B npMCVTCTBMM Notl 

m Mlul m nMrvipytoT c o6nacTb»o KOAMpOBaHMfl 
gp160, nonyMeHHOM M3 pMN-ST1 mctoaom ni_lP 
c npaMMepaMM nOCJIEfl. N 29 m nOCJIEfl. N 30. 

CTaflMfl 6. I~m Apon m 3y iot b npMcyTCTBMM Mlul 
m nurvipyKDT c nocneAOBaTenbHocTHMM, 
KOAMpyiomMMM vif bo BceM ero no/iHOTe m vpr c 
AeneL^MeM 13 a. k. y KapooKCM-KOHua, nonyHeHbi 
M3 HX2BD nna3MMAbi (Cni/lfl xpaHMnMU^e) 
MeTOAOM ni4P c npaMMepaMM nOCJlE/i. N 31 m 
nOCJlEA. N 32. 

npMMep 43 

flaeTcn CMcreMa BaKU,MHau,MM, BKnioMatou^an: 
<t>apMai4eBTMMecKMM npenapaT, coAep>Kau4MM 
OKono 100 mw pGAGPOL.rev b M30TOHMMecKOM 
4>apMaqeBTMHecKM n pM eMiieMo m pacTBope m 
4>apMai^eBTMMecKMM npenapaT, coAepMoi^MM 100 

MKT pENV B M30TOHMHeCKOM 4>apMaL(eBTMMeCKM 

npMeMneMOM pacTBope. Kdomo Toro, cMCTeMa 
BaKUMHau,MM npeAnoHTMTenbHO BKntonaeT 
c^apMaqeBTMHecKMM npenapaT, coAep^au^MM 1 
Mfi 0.5% 6ynMBaxaMH-HCI m 0.1% 
MeTMnnapa6eHa b M30TOHMMecKOM 

cfcapMaueBTMMecKOM HOCMTene. 

B cnynae npMMeHeHMn TaKOM 
peKOMeHAyeMOM CMCTeMbt Baio^MHauMM BHaMane 
npoBOAflT nepByio cepMK) BBeAeHMM, b kotodom 
6ynMBaKaMH m oamh M3 abvx cjDapMaqeBTMMecKMX 
npenapaTOB bboa^t MHAMBMAyyMy 

BHyTpMMbllUeHHO, npeAHOHTMTenbHO B MbfUJL^bl 
pyKM M flrOAMU,bl. BynMBaKaMH M BTOpOM M3 abvx 

c^apMaL^eBTMMecKMX npenapaTOB bboaht 

MHAMBMAyyMy BHyTpMMblLUeHHO B flpyrOM MeCTB, 

npeAnoHTMTenbHO yAaneH hom ot MecTa 
BBeAeHMM nepaoro c^apMai^eBTMHecKoro 
npenapaTa, npeAnoHTMTenbHO b Apyryto pyicy MnM 
nroAMuy. nocneAOBaTenbHocTb cepMM BBeAeHMM 
MO>KeT 6biTb pa3AeneHa bo BpeMeHM, 
npeAnoHTMTenbHO ot 48 nacoB ao abvx MnM 
6onee HeAenb Me>KAy AByMq BBeAeHMflMM. 

CMCTeMa BaKU.MHaU.MM MO)KeT 6blTb 

Mcnonb3oeaHa a^^ BaKu.MHau.MM MHAMBMAyyMa c 
L^enbK) ero 3aii^MTbi ot BUM MHC^exu^MM MnM An« 
neneHMfl B M M -m hc})M L4M poBa h Horo MHAMBMAyyMa 

MMMyHOTepaneBTMHeCKMM CpeACTBOM. 

flpMMep 44 

B HeKOTopbix cbomx Bonnou^eHMflx 
M3o6peTeHMe othocmtca k cnoco6y BaKL^MHaU^MM 
MHAMBMAyyMa ot BUM BBeAeHMeM 
eAMHCTBeHHoro MHOKynnTa. TaKOM MHOKyn^T 
BKnronaeT reHeTMHecKMM KOHcrpyicT, coAep>Kau;MM 
no MeHbtueM Mepe oamh, npeAnoHTMTenbHO Asa, 
6onee npeAnoHTMTenbHO 6onee abvx MnM p«A 
reHOB BUM BMpyca MnM Bee CTpyiaypHbie reHbi. 
Oah3KO MHOKynnT He coAep>KMT nonHbiM Ha6op 
Bcex BUM reHOB. npM nonaAaHMM b eAMHMHHyio 
KneTKy nonHoro Haobpa BMpycHbix reHOB 
B03HMKaeT BepoflTHOCTb c6opKM b npeAenax 
KneTKM uenoro MHc()eKi4MOHHoro BMpyca. 

CoOTBOTCTBeHHO, B TeHeTMHeCKOM KOHCTpyKTe 

HacTonu\ero m 3o6peTeH m h OTcyTCTByeT TaKOM 
nonHbiM Ha6op reHOB. B i^ennx 6e3onacHOCTM 
oamh MnM HecKonbKO cyiAecTBeHHbix reHOB 
MO>KeT 6biTb yAaneHO MnM npeAHaMepeHHO 
M3M6HeHO c AononHMTenbHOM rapaHTMBM 

MCKnJOH6HMJl o6pa30BaHMfl MHqbeKU.MOHHOM 
BMpyCHOM HaCTMUbl. 

B HBKOTOpblX BOn/lOUjeHMflX HacTOflii^ero 

M3o6peT6HMfl Aaefcn no MeHbwefi Mepe nacTM 
oAHoro, abvx MnM Bcex BUM CTpyiaypHbJx reHOB. 
CTpyiaypHbie reHbi BUM BiaiioHaioT; gag, pol m 
env. B reHeTMHecKOM KOHCTpyKTe AaiOTCJ? nacTM 
no MeHbtueM Mepe oahoto M3 stmx renos. 
CooTBeTCTBeHHO, b HeKOTopbix BapMaHTax B 
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reHeTunecKOM KOHCTpyiae AatoTCfl no MeHbiuefi 
Mepe nacTM KSDKAoro na gag m pol; b oTAenbHbix 

BapnaHTaX B reHBTMHeCKOM KOHCTpyKTB flaBTCfl 

no MeHbUJBM wiepe nacTb env; b Apyn*x 
BapkiaHTax b reHeTMneacoM KOHCTpyiae flaeTcs 
no MeHbwefi Mepe nacTb gag; b oTflenbHbix 
BapnaHTax b reHBTMHeCKOM KOHCTpyKie AaeTCfl 
no MeHbiueM Mepe nacrb Ka>KAoro M3 pol m env; 
b oTflenbHbix BapwaHTax b reHeTMnecKOM 
KOHCTpyKTe AaeTCfl no MeHbiueM" Mepe nacTb 
Ka)KAoro H3 gag n env; b Apyrvix Bapnamax b 
reHeTunecKOM KOHCTpyiae ppeica no MeHbweM 
Mepe MacTb pol. Bo3mo>kho npMcyTCTBMe reHa 
ijenMKOM. B n*o6oM M3 yKa3aHHbix KOHCTpyiaoB 
bo3MO>kho TajoKe npMcyTCTBMe BUM 
perynaTOpHbix reHOB. BUM perynaTopHbie reHbi 
BKnwHawT: vpr, vif, nef, vpu, tat m rev. 
ripuMep 45 

B npuMeHfleMOM 3Aecb 3HaneHMM TepMMH 
"aKcnpeccnoHHa^ eAUHni^a" othocmtch k 
nocneAOBaTenbHOCTM HyicnenHOBOM KMcnoTbi, 
coAepwameM npoMOTop, onepa6enbHO 
CBfl3aHHblM c KOAnpyKDineii 

nocneAOBaTenbHOCTbio, b cbok> onepeAb 
onepa6enbHO CB«3aHHOM c cumanoM 
nonnaAeHUJinpoBaHnyi. KoflMpyrainafl 
nocneflOBaienbHOCTb MO>KeT KOAnpoBaTb oamh 
MnM HecKonbKo 6exiKOB MnM mx <£parMeHTOB. B 
peKOMeHAyeMbix Bapnamax SKcnpeccMOHHaa 
eAMHuqa HaxoAWTCfl b npeAenax nna3MMAbi. 

B npuMeHfleMOM 3Aecb 3HaneHMM TepMMH 
"BUM 3KcnpeccnoHHayi eAUHHi^a" othocmtca k 
nocneAOBaTenbHOCTM HyioieMHOBOM KMcnoTbi, 
coAepwameM npoMOTop, onepa6enbHo 
cBfl3aHHbiM c KOAHpyioujeft 

nocneAOBaTenbHOCTbK), b cbok) OMepeAb 
onepa6e/ibHO cBH3aHHOM c cumanoM 
nonMaAeHnnnpoBaHUfl, npuneM KOAnpytOLAaa 
nocneAOBaTenbHOCTb KOAMpyeT nenTMA, 
MMeioiMUM anMTon, KOTopbiM MAeHTuneH Mnn no 
cymecTBy aHanomneH anMTony, 

o6Hapy>KHBaeMOMy b BUM 6enKe. BbipaweHMe 
"no cyujecTBy aHanomHHbiM 3nnTon" othocmtch k 
annTony, cTpoeHkie KOTOporo He mabhtmhho 
CTpoeHMK) 3nnTona BI/IM 6enKa, ho kotopwm, tom 
He MeHee, co3AaeT KneTOHHyto nnn n/MopanbHyra 
MMMyHHyio peaKLiwo, nepeKpecTHO peaKL|MOHHyio 
k BUM 6enxy. B peKOMeHAyeMbix Bapnamax BUM 
3KcnpeccnoHHaa eAMHMija cx>Aep>KMT 
nocneAOBaTenbHOCTb, KOAnpyjotnyHD oamh nnn 
HecKonbKo BUM 6enKOB mhm mx 4>panvieHTbi. B 
peKOMeHAyeMbix BapnaHTax BUM 

aKcnpeccnoHHafl emHMup HaxoAMTca b 
npeAenax nna3MMAbi. 

B HexoTopbix BonnomeHMHX Hacroflmero 
M3o6peTeHMfl Aa©TCfl eAMHMHHbiM reHeTMHecKMM 
KOHCTpyKT, coAep)KaiAMM eAUHCTBeHHyto BUM 
SKcnpeccwoHHVK) eAMHML\y, BKnfonaiOLnyK) flHK 
nocneAOBaTenbHOCTM, KOAMpyjoiAMe oamh MnM 
HecKonbKo BUM 6enKOB MnM mx qbpanvieHTbi. B 

npHMeHHeMOM 3AeCb 3HaH6HMM TepMMH 
"KOHCTpyKT C eAMHCTBeHHOM BUM 

SKCnpeCCMOHHOM eAMHMl^eM" OTHOCMTCfl K 

eAMHMHHOMy reHeTMHecKOMy KOHCTpyKTy, 
coAepwameMy eAMHCTBeHHyw BUM 
3KcnpeccMOHHy»o eAMHMi^y. B peKOMeHAyeMbix 
BapMaHTax KOHCTpyKT c eAMHCTBeHHOM BUM 

3KCnpeCCMOHHOM eAMHML^eM MM66T bma 

nnasMMAbt. 

B HeKOTOpbix BonnoLABHMfix HacTOflLijero 
M3o6peTeHMn AaeTcn eAMHMMHbm reHeTMHecKMM 
KOHCTpyKT, BKntoHatouLiMM 6onee oahom BUM 

3KCnpeCCMOHHOM eAMHML^bl, Ka)KAa» M3 KOTOpblX 

coAep)KMT flHK nocneAOBaTenbHOCTM, 
KOAMpytoiAMe oamh MnM HecKonbKo BUM 6enKOB 



MnM mx qbpanvieHTbi. B npMMeH*eMOM 3Aecb 

3H3H6HMM TepMMH "reHBTMHeCKMM KOHCTpyKT C 
pHAOM BUM 3KCnpeCCMOHHbOC eAMHMl^" OTHOCMTCfl 

k eAMHMMHOM nna3MMAe, coA©p>KaineM 6onee 

OAHOM BUM SKCnpeCCMOHHOM eAMHMI^bl. B 

5 peKOMeHAyeMbix BapMaHTax KOHCTpyKT c phaom 
BUM SKcnpeccMOHHbix bamhmli mmbot bma 
nna3MMAbi. 

B HeKOTopbix BonnomeHMHX HacToamero 

M306peTeHMfl AaeTCfl eAMHMHHblM reHeTMHecKMM 
10 KOHCTpyKT, BKniOMaiOU^MM abb BUM 

3KCnpeCCMOHHblX eAMHML^bl, Ka^Aafl M3 KOTOpblX 

C0Aep)KMT flHK nocneAOBaTenbHOCTM, 
KOAMpyioiAMe oamh MnM 6onee BUM 6enKOB MnM 
mx $parMeHTbi. B npMMeH^eMOM 3Aecb 3 Han eH mm 

TepMMH "reHeTMHecKMM KOHCTpyKT C AByMfl BUM 
15 3KCnpeCCMOHHblMM eAMHML^aMM 1 ' OTHOCMTCfl K 

bamhmhhom nna3MMAe, coAepmau^eM abb BUM 
3KcnpeccMOHHbie eAMHMt^bi, T.e. k reHeTMHecKOMy 

KOHCTpyKTy C p^AOM BUM SKCnpeCCMOHHblX 

eAMHMU, coAep>Kau;eMy ABe BUM 
aKcnpeccMOHHbix eAMHMMbi. B cnynae 
20 reHeTMMecKoro KOHCTpyKTa c AByMH BUM 

3KCnpeCCMOHHblMM eAMHML^aMM peKOMeHAyeTCH, 
HT06bl OAHa M3 BUM SKCnpeCCMOHHblX eAMHML^ 

c^yHKL^MOHMpoBana b HanpaBneHMM, 
npOTM Bonono)KHOM 4>yHKL|MOHMpoBaHMio ApyroM 
BUM SKcnpeccMOHHOM eAMHMi^bi. B 
25 peKOMeHAyeMbix BapMaHTax reHeTMHecKMM 

KOHCTpyKT C AByMfl BUM 3KCnpeCCMOHHblMM 

eAMHMqaMM MMeeT bma nna3MMAbi. 

B HeKOTopbix BonnoiABHMHX HacTOflLAero 
M3o6peT6HMfl AaeTCfi BMM reHeTMHecKafl 

3Q BaKL^MHd, COAepKaiAafl eAMHCTBeHHbIM 

reHeTMHecKMM KOHCTpyKT. EAMHCTBeHHbIM 

reHeTMHecKMM KOHCTpyKT MO>KeT npeACTaBnnTb 

CO60M reHeTMHecKMM KOHCTpyKT C eAMHCTBeHHOM 

BUM 3KcnpeccMOHHOM eAMHMi^eM, AByMfl BUM 

OKCnpeCCMOHHblMM eAMHML4aMM MnM reHeTMHecKMM 
35 KOHCTpyKT C pflAOM BUM SKCnpeCCMOHHblX 

eAMHML\, b kotopom coAep>KMTCfl 6onee abvx BUM 

3KCnpeCCMOHHbDC 6AMHM14. 

B HeKOTOpbix BonnomeHMflx HacToamero 
M3o6peTeHMA AaeTcn BMM reHeTMHecKan 
BaKUMHa, coAepjKaii^afi 6onee OAHoro 

40 reHeTMHeCKOrO KOHCTpyKTa B eAMHCTBeHHOM 

MHOKynflTe. 

B HeKOTopbix BonnomeHM«x HacTOfliAero 
M3o6peTeHMn AaeTCH BMM reHeTMnecKafl 
Baio;MHa, coAepMaiAan 6onee OAHoro 
reneTMHecKoro KOHCTpyKTa b 6onee mom oahom 
45 MHOKyn^Te. B npMMeHaeMOM 3Aecb 3HaneHMM 

TepMMH "MHO>KeCTBeHHblM MHOKynflT" OTHOCMTCW K 

reHeTMHecKOM BaxqMHe, BKnranaioLAeM 6onee 
OAHoro reHeTMHecKoro KOHCTpyKTa, Ka^KAbiM M3 

KOTOpblX BBOAAT OTAenbHO. B HeKOTOpblX 

5Q BonnoiAeHMflx HacTOflunero M3o6peTeHM« AaeTC« 
BUM reHeTMHecKan BaKMMHa, C0Aep>KaiAafl ABa 

reHBT MH eCKMX KOHCTpyKTa. Ka)KAblM re HOT MH 6CKM M 

KOHCTpyKT Mo>KeT npeACTasnflTb co6om 

H63BBMCMM0 OT APyrorO reH6TMHeCKMM KOHCTpyKT 
C eAMHCTBeHHOM BUM SKCnpeCCMOHMOM 

55 eAMHMLjeM, reHeTMHecKMM KOHCTpyKT c AByMfl 

BUM SKCnpeCCMOHHblMM 6 AM H Ml4a MM MnM 

reHeTMHecKMM KOHCTpyKT c p^aom BUM 

OKCnpeCCMOHHblX eAMHML^, B KOTODOM COAep>KMTCfl 

6onee abvx BUM aKcnpeccMOHHbix eAMHMi^. B 
HeKOTopbix BapMaHTax 06a reHeTMHecKMX 
60 KOHCTpyKTa npeACTaBnnMDT co6om reHeTMHecKMM 

KOHCTpyKT C eAMHCTBBHHOfl BUM 3KCnpeCCM0HH0« 

BAMHMi^eM. B oTAenbHbix BapMaHTax 06a 
reHeTMHecKMX KOHCTpyKTa npeACTaaneHbi 

reHBTMHeCKMMM KOHCTpyKTaMM C AByMfl BUM 

3KcnpeccM0HHbiMM eAMHMi^aMM. B APy™x 
BapMaHTax 06a reHeTMHecKMX KOHCTpyKTa 
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npefldaBneHbi reHeTMHecKMMM KOHCTpyiaaMM c 
pHAOM BUM SKcnpeccnoHHbix bahhul^. B 
HeraTopbix BapnaHTax oamh reHeTMHecKMM 
KOHCTpyirr «Bn«eTC« reHeTMMecKMM KOHCTpyKTOM 

C eflMHCTBeHHOM BUM 3KCnpeCCMOHHOM 

eAHHMi^evi, a apyrofi - reHeTMHecKMM 

KOHCTpyKTOM C flByMfl BUM 3KCnp8CCH0HHblMH 

eAMHH4aMM. fl/ifl o6bNHoro cnei4nanncTa 
coBepujeHHO oHeBMflHbi MHorvte BapMau>m, 
3aBncnu4ne ot MMcna reHeTMHecKMX KOHCTpyKTOB, 
npuMeHfleMbix b reHeTMMecKow BaKUHHe, n nncna 
BUM 3KcnpeccnoHHbix eflUHUi^, KOTOpbie MoryT 

npHCyTCTBOBaTb B Ka)KflOM reHBTHMBCKOM 

KOHcrrpyiae. 

PeKOMeHflyeTCfl, HTo6bi reHeTMMecKMe 
KOHCTpyirrbi HacToamero M3o6peTeHMfl He 
coflepwa/iM onpefleneHHbix BUM 

nocneflOBaTenbHOCTeM, b nacTHOCTM , Tex, 
KOTOpbie npuHUMawT ynacTMe b MHTerpau,MM BUM 
reHOMa b xpoMocoMHoe BeujecTBO tcneTKM, b 

KOTOpyfO BBOAHTCfl KOHCTpyKT. PeKOMeHflyeTCfl, 

HTo6bi reHeTMMecKMe KOHCTpyiabi HacToamero 
M3o6peTeHn« He coAepwanM nflK M3 BUM. 
PeKOMeHflyeTca TaioKe, HTo6bi reHeTMMecKMe 
KOHCTpyiabi HacTOHii^ero M3o6peTeHkm He 
coAepwann psi cafiTa BUM. KpOMe Toro, 
peKOMeHAyeTCfl, mtoGw Sbinn noABepmyrbi 
Aeneu>w reH o6paTHofi TpaHCKpnnTa3bi h reH 
HHTerpa3bi. fleneujiM BKmonaioT f\eneuyiio ToribKO 

HeKOTOpblX KOAOHOB MflM 3aMeHy OTAe/lbHblX 

koaohob c u,enb»o cyu^ecTBeHHoro M3MeHeHnq 
reHa. K npuMepy, MHMi_iMMpy»omM& koaoh mokbt 
6biTb AeneTupoBaH, M3MeHeH mhm CMemeH 3a 
paMKy c o6pa3QBaHneM HyKneoTMAHon 
nocneAOBaTenbHOCTM, KOAnpyK>mefi HenonHbin 
mjih Hecf)yHKi^noHanbHbiM npoAyKT. 

PeKOMeHAyeTCfl TaioKe, MTo6bi reHemMecKne 
KOHCTpyiabi HacTOflinero M3o6peTeHM» He 
C0Aep>KajiM TpaHCKpn6npyeMbiM tat H3 BUM, TeH 
tat, nepeKpbiBaioLnwii rev reH, MO>KeT 6biTb 
noiiHocTbto M3"b«T nyTeM 3aMeHbl koaohob, 
KQAnpyroiAMX rev, ApyrnMM KOAOHaMM, 
KOAHpywu^MMM Ty we aMHHOKucnoTy f\nn rev, ho 
He KOAHpyroinuMH Heo6xoAHMyio tat 
aMMHOKMCJlOTy B paMKe CHMTblBaHMfl, b kotopom 

KOAHpyeTCfl tat. klnn me ot kji lona Kyrcn ToribKO 
HeKOTOpbie koaoh bi nyTeM 3aMeHbi, a no 
cyujecTBy ABneuMn MHMu>inpyK)mero KOAOHa Ana 
tat M/nnM nyTeM 3aMenbi, a no cymecTBy 
Aeneunn AOCTaTOHHbix koaohob c o6pa30BaHneM 
B pe3y/ibTaTe HyicneoTkiAHotf 

nocneAOBaTe/ibHOCTH, KOAMpytomePi HenonHbin 
mn Heo>yHKLiMOHanbHbifi tat 

PeKOMeHAyeTcn, MTo6bi reHeTMHecKnfi 

KOHCTpyKT BKHIOHan KOAHpyJOLUMe 

nocneAOBaTenbHocTM, KOAMpyKJu^ne nenTMAbi, 
MMeKDLAne no MeHbLuefi Mepe oamh snnTon, 
MAeHTHMHbiPt nnn no cymecTBy aHanomnHbitf 
snuTony M3 BUM gag, pol, env nnn rev oenKOB. 
Eii^e 6onee npeAnoHTMTenbHO, ecnM 
reHeTHMeoom KOHCTpyKT BKnionaeT KOAnpy*ou^ne 
nocneAOBaTenbHocTM, KOTOpbie KOAMpyKJT no 
MeHbiueii Mepe oamh M3 BWM gag, pol, env mjih 
rev 6enKOB nnn hx o>parMeHTbi. PeKOMeHAyeTca, 

HTC>6bl reHeTMMeCKMM KOHCTpyKT BiaiWHan 

KOAHpyioiAHe nocneAOBaTenbHocTM, 
KOAMpyioo^Me nenTMAbi, coAepwamne 6onee 
OAHoro snuTona, MAeHTMMHoro m/im no cymecTBy 
aHanoniMHoro sniiTony M3 BUM gag, pol, env 
mhm rev 6enK0B. Bonee npeAnoHTMTenbHO, ecnM 
reHeTMHecKMM KOHCTpyKT BicnwHaeT 

nocneAOBaTenbHocTM, KOAMpyiomMe oonee 
OAHoro BUM gag, pol, env wnn rev 6enKOB MnM 
mx cfjparMeHTw. 

B HeraTopbix BapnaHTax reHeTMnecKMM 
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KOHCTpyKT BK/itonaeT nocneAOBaTenbHocTM, 
KOAMpywiAMe nenTMAbi, MMeiou^Me no MeHbiuen 
Mepe oamh anMTon, MAeHTMMHbiM MnM no 
cymecTBy aHanorMHHbiM anMTony M3 BUM vif, 
vpr, vpu Mnw nef 6enKOB. B OTAenbHbix 
BapMaHTax reHeTMMecKM^ KOHCTpyKT BKnraHaeT 
nocneAOBaTenbHocTM, KOAMpyiou^Me no MeHbiueft 
Mepe oamh M3 BUM vif, vpr, vpu MnM nef 6enKOB. 

PeHeTMHeCKMM KOHCTpyKT C eAMHCTBBHHOM 

BUM 3KcnpeccnoHHOM eAMHML^eM MO)KeT 
BKJifOMaTb o6nacTM KOAMposaHMfl OAHoro MnM 
HecKonbKMX nenTMAoe, pasAen^iou^MX no 
M6HbiD6M Mepe oamh SHMTOn C BUM 6enKOM MnM 
ero 0>parMeHTOM b eAMHCTBeHHOM 
SKcnpeccMOHHOM eAMHMi^e noA perynnTopHbiM 
KOHTponeM e am hct BeH Horo npOMOTOpa m cMmana 
nonMaAeHMnMpoBaHMA. PeKOMeHAyeTca, HTo6bi 
reHeTMMecKMe KOHCTpyiabi KOAMpoBanM 6onee 
OAHoro BUM 6enKa MnM ero 4)panvieHTb!. 

llpOMOTOpOM M0>KeT 6blTb nJOOOM, 

0>yHKqM0HanbHbiM b KneTKe MenoBeKa npoMOTop. 
B KasecTBe npoMOTopa peKOMeHAyeTCH OB40 
npoMOTop MnM 14MB npoMOTop, 
npeAnoHTMTenbHO IJMB HenocpeACTBeHHO 
paHHMH npoMOTop. CumanoM 

nonMaABHMnMpOBaHM^ MoweT cnymnTb nio6o^ 
o>yHKi4MOHanbHbiM b KneTKe HenoBeKa cnman 
nonMaAeHMnMDOBaHMfl. B KanecTBe CMmana 
nonMaAeHMnMDOBaHun peKOMeHAyeTcn OB40 
CMmaji nonMaAeHMnMpoBaHMfl, npeAnoHTMTenbHO 
OB40 ManbiM cnman nonMaAeHMnnpoBaHMR 

EcnM B eAMHCTBBHHO^ 3KCnpeCCMOHHOM eAMHMI^e 

MMeioTcn 6onee oahom o6nacTM KOAMDOBaHMn, 
3tm o6nacTM MoryT HenocpeACTBeHHO 
npMMbiKaTb Apyr k Apyry MnM MoryT 6biTb 
pa3AeneHbi HeKOAMpyiOLi^MMM o6nacT*Mn. $jvs\ 
npaBMnbHOM 3KcnpeccMM o6nacTb KOAMpoBaHMn 

AOn>KHa MMeTb MHML^MMpyiOU^MM KOAOH M 
T epM M H M py lOU^M M KOAOH. 

TeHeTMHecKMM KOHCTpyKT c AByMfl BUM 

SKCnpeCCMOHHblMM eAMHML^aMM MO)KeT BK/lfOHaTb 

o6nacTM KOAnpoBaHna oahoto MnM HecKonbKMX 
nenTMAOB, pa3Aen»)OL^MX no MeHbLuen Mepe 
oamh anMTon c BUM 6enK0M MnM ero 

0>parMeHTOM B Ka>KAOM M3 ABVX 3KCnpeCCMOHHblX 

eAMHML4. Kax<Aan axcnpeccMOHHan eAMHML^a 
HaxoAMTcn noA perynflTopHbiM KOHTponeM 
eAMHCTBeHHoro npoMOTopa m cnmana 
nonMaAeHMnMpoBaHMs. B HeraTopbix BapnaHTax 
peKOMeHAyeTc«, hto6w reHeTMMecKMe 
KOHCTpyKT bi KOAMpoBanM 6onee oahoto BUM 
6enKa nnw ero 0>parMeHTa. B HeKOTopbix 
BapnaHTax peKOMeHAyeTca, HTo6bi b oahom 
3KcnpeccMOHHOM eAMHML4e n pM cyTCTBOBan m 
HyxneoTMAHbie nocneAOBaTenbHocTM, 
KOAMpywu^Me gag m pol, a b ApyroM 
npMcyTCTBOBanM HyKJieoTMAHbie 
nocneAOBaTenbHocTM, KOAMpytou^Me env m rev. 
npoMOTop mojkot 6biTb npeACTaBneH nK>6biM 
4>yHKUMOHanbHbiM b KneTKe HenoBeKa 
npoMOTopoM. B KanecTBe npoMOTopa 
peKOMeHAyeTC« OB40 npoMOTop HnM LJMB 
npoMOTop, npeAnoHTMTenbHO HenocpeACTBeHHO 
paHHMM 14MB npoMOTop. CMman 
nonMaAeHMnMpoBaHM^ mokot 6biTb npeACTaBneH 
nK)6biM 0>yHKL|M0HanbHbiM b KneTKe HenoBeKa 
CMixanoM nonnafleHnnnpoBaHn?i. B KanecTBe 
CMmana nonnaAeHnnnpoBaHn^ peKOMeHAyeTcn 
OB40 CMman nonnaAeHfinvipoBaHMfl, 
npeAnoHTMTenbHO OB40 ManbiM cnman 
nonnaAeHMnMpoBaHnn. Ecjim b SKcnpeccMOHHOM 
eAMHMi^e MMeeTCfl 6onee oahom o6nacTM 
KOAMposaHMfl, 3tm o6nacTM MoryT 
HenocpeACTBeHHO npMMbiKaTb Apyr k Apyry MnM 
MoryT 6biTb pa3AeneHbi HeKOAMpytoiuMMM 
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o6nacT«MM. flna npaBMnbHOM sKcnpeccMM 
o6nacTM KOflnposaHun flon>KHbi MMeTb 

MHMUMUpytOlMMM KOflOH H TepMUHUpyfOLHHCl KOflOH. 

CornacHO HeKOTopbiM BonnomeHMRM 
HacTOfli^ero M3o6peTeHMfl MHC Knacca II 
nepeKpecTHO peatajMOHHbift snMTon b env ns-bflT 
m 3aM6H6H aHanorviHHOM oonacrwo H3 BUM II. 

Ecrm reHBTMHecKvifi KOHCTpyia coAepwm gag 
m/mjim pol, KaK npaBuno, b3dkho, mo6bi b stom 
cnynae npMcyTCTBOBan m rev. flnsi nosbiiiieHHOM 
aiccnpeccuM gag n pol BMecTe c stmmm reHaMH 
noMMMO rev MoweT 6biTb npeflycMOTpeH m 
rev-pecnoHflnpyraLUMM 3neMem\ 

npM nonVMeHMH reHBTMHeCKMX KOHCTpyKTOB 

peKOMeHflyeTCfl, HTo6bi npMMeHaeMbiM b 
nna3MMfle 1 env reH nponcxoflun M3 MN MnM 
MN-noflo6Hbix M3on*TOB, BK/iKwafl KnuHnnecKvie 
MN-noAo6Hbie M3onflTbi, npeAnoHTMTenbHO 
HBCHHi^MTnanbHO MHAyLjMpyeMbie KnwHHHecKvie 
M3onaTbi, npeflnoHTHTe/ibHO Te KnuHMMecioie 

M30nflTbl, KOTOpbie HBnfllOTCfl MaKpOCfcarOBblMH 
TpOnMKaMM M3 KJlMHMHeCKMX M30/1ATOB paHHefi 
CTaflMH. 

AnbTepHaTMBHbiM cnnaficMHroM M3 

eflHHCTBeHHOfi 3KCnpeCCMOHHOM eflMHMl4bl M0JK6T 

6biTb nonyneH LjenbiM p*m 6eriKOB. 
06ecneneHMeM CMmanoB cnnaficMHra mowho 
AOCTMn-iyTb anbTepHaTMBHoro cnnaficMHra, b 
kotopom co3flaK)Tca pa3miHHbie MaTpMUbl, 
KOAMpytOLL^ne pa3Hbie 6e/ixvi. 
ripuwiep 46 

Ha <t)nr. 8 noKa3aHbi neTbipe CKeneTa: A, B, 
C m D. Ha cf)Mr. 9 noKa3aHbi BdaBKn: 1, 2, 3 m 
4. BdaBKa 1 noAA^p>KM BaeT 3KcnpeccMK> gag m 
pol; rev-pecnoHAnpyrau^MM aneMem K/ioHnpoBaH 
nyieM, npn kotodom coxpaHaeTca BI/IM 
cnnaMC-aKL^enTop. BciaBKa 2 aHanorMMHa 
BCT3BK6 1 b tom, hto TaiOKe noAA©P>KHBaeT 
3KcnpeccM»o gag m pol, ho npn stom 
rev-pecnoHAMpyroiUMfi sneMeHT K/ioHnpyjoT 6e3 
coxpaHeHun BUM cn/iafic-aKLienTopa. BciaBKa 3 
noAA©P>KHBaeT sKcnpeccnK) gag n pol, BKmonaeT 
Aenei_|MKD reHa MHTerpa3bi n He BK/iioHaeT 
L^nc-AekicTByioii^ero rev-pecnoHAMpyiomero 
sneMSHTa. BciaBKa 4 noAA©P>KHBaeT 
3KcnpeccnK) rev, vpu m env. feH env MOweT 
MMeTb MHC Knacca II nepeKpecTHO 
peaxqMOHHbiM anMTon, M3MeHeHHbiM c yAaneHMeM 
nepeicpecTHOM peaKqMOHHOCTM; neTnw V3 mokot 
6biTb n3MeHeHa c ijenbio McioiiOHeHMfl 

B03MO>KHOCTM 06pa30BaHHfl CHHI4MTHP1. 

B HeKOTopbix sapnaHTax CKeneT A 

MCnonb3yK)T CO BCT3BK0M 1. ll0A06Hbie 
KOHCTpyKTbl B03M05KHO COAep)KaT OB40 OpMA>KMH 

pennwKai^MM. l~lna3MMAa pAlori + npeAcraBnaeT 
co6om CKeneT A co bctbbkom 1 m OB40 
opwA>KHHOM pennnKai^Mn. l"lna3MMAa pAlori- 
npeACTaBn^eT cooom CKeneT A co bct3bkom 1 m 
6e3 OB40 opHA>KHHa-pennviKaL|MM. KpoMe Toro, 
KaK pAlori+, TaK m pAlori- MoryT BK/iKwaTb 
MHTerpa3y, hto npuBOAMT k nna3MHAaM 
pAlori+int+ m pAlori-int+ cooTBeTCTBeHHO. 
rina3MMAbi pAlori+, pAlori-, pAlori+int+ w 
pAlori-int+ MoryT 6biTb AononHMTeribHO 
MOAn4)HL^npoBaHbi Q^yHKquoHanbHofi Aeriennew 
reHa o6paTHOvi TpaHCKpnnTa3bi (RT) c 
o6pa30BaHneM cooTBeTCTBeHHO pAlori+RT-, 
pAlori-RT-, pAlori+int+RT-n pAlori-int+RT-. 

B HeKOTopbix BapnaHTax CKeneT A 

npMM6HflK)T CO BCT3BK0M 2. l~lOA06Hbie 
KOHCTpyKTbl B03MO)KHO COA©P>KaT OB40 OpMA>KMH 

pennnKaL|MM. rina3MMAa pA2ori+ coctomt M3 
CKeneTa A co bct3Bkom 2 n OB40 opnA>KMHa 
pennnKamiM. rina3MMAa pA2ori- coctomt M3 
CKeneTa A co BCTaBKotf 2, ho 6e3 OB40 
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opuAWMHa pennMKaLjkiu. KpoMe Toro, KaK 
pA2ori+, TaK m pA2ori- MoryT BKnroHaTb 
MHTerpa3y, mto npuBOAUT k nna3MMAaM 
pA2ori+lnt+ h pA2ori-int+ cooTBeTCTBeHHO. 
f1na3MMAbi pA2ori+, pA2ori-, pA2ori+int+ m 
pA2ori-int+ MoryT 6biTb AononHMTenbHO 
MOAM4>wiL4MpOBaHbi 4)yHKqnoHaribHOM ppnenueM 
reHa o6paTHOM TpaHCKpnnTa3bi (RT) c 
o6pa30BanneM cooTBeTCTBeHHO pA2ori+RT-, 
pA2ori-RT-, pA2ori+int+RT- m pA2ori-int+RT-. 
B HeKOTopbix BapnaHTax CKeneT B 

npHMeHWKDT CO BCT3BK0M 1. flOA06Hbie 
KOHCTpyKTbl BO3MOJKH0 COAepJKaT OB40 OpMAWHH 

pennnKaqwiki. f1na3MMAa pBlori+ coctomt M3 
CKeneTa B co BCTaBKofi 1 n OB40 opma>khhom 
pennnKauMM. rina3MMAa pBlori- coctomt M3 
CKeneTa B co bct3bkom 1, ho 6e3 OB40 
opnA>KMHa pennnKai^kiM. KpoMe tofo, KaK 
nna3MHAa pBlori+, TaK m pBlori- MoryT 
BKnKDnaTb HHTerpa3y, mto npuBOAUT k nna3MkiAaM 
pBlori+int+ m pBIori-int+ cooTBeTCTBeHHO. 
rina3MHAbi pBlori+, pBlori-, pBlori+int+ m 
pBlori-lnt+ MoryT 6biTb AononHMTenbHO 
MOAVio>viL|iipOBaHbi cjDyHKi^MOHa/ibHovi AeneLiueft 
reHa o6paTHofi TpaHCKpvinTa3bi (RT) c 
o6pa30BaHneM cooTBeTCTBeHHO pBlori +RT-, 
pBlori-RT-, pBlori+int+RT- m pBlori-int+RT-. 

B HeKOTopbix BapkiaHTax CKeneT B 
npuMeHfliOT co BCTaBKoft 2. Taioie KOHCTpyKTbl 
bo3MO>kho coAep>KaT OB40 opha>khh pennnKai^MM 
Flna3MMAa pB2ori+ coctomt M3 CKeneTa B co 
BCTaBKOM 2 m OB40 opnA>KMHa pennMKaL\MM. 
nna3MMAa pB2ori- coctomt M3 CKeneTa B co 
BCT3BK0M 2, ho 6e3 OB40 opMA>KMHa 
pennMKaqMM. KpoMe Toro, KaK pB2ori+, TaK m 
pB2ori- MoryT BKniOMaTb MHTerpa3y, hto 
npMBOAMT k nna3MMAaM pB2ori+int+ m 
pB2ori-int+ cooTBeTCTBeHHO. nna3MMAbi 
pB2ori+, pB2ori-, pB2ori+int+ m pB2ori-int+ 
MoryT 6biTb AononHMTenbHO MOAMO>ML4MpOBaHbi c 
cjjyHKi^MOHanbHOM aeneujAeM reHa o6paTH0M 
TpaHCKpMnT33bl (RT) c o6pa30BaHMeM 
cooTBeTCTBeHHO pB2ori+RT- ( pB2ori-RT-, 
pB2ori+int+RT- m pB2ori-int+RT-. 

B HeKOTopbix BapMaHTax CKeneT A MMHyc rev 

npMMeHflJOT CO BCT3BK0M 3. TaKMe KOHCTpyKTbl 
B03M0>KH0 COAep>KaT OB40 OpMA>KMH 

pennnKai_|nn. rina3MMAa pA/r-3ori+ MMeeT CKeneT 

A CO BCT3BKOM 3 M OB40 OpMA^KMHOM 

pennMKai4MM. rina3MMAa pA/r-3ori- MMeeT CKeneT 
A MMHyc rev co bctsbkom 3 m 6e3 OB40 
opMA>KMHa pennMKaL\MM. KpoMe Toro, KaK 
pA/r-3ori+, TaK m pA/r-3ori- MoryT BKnronaTb 
MHTerpa3y, hto npuBOAUT k nna3MMAaM 
pA/r-3ori+int+ m pA/r-3ori-int+ 

cooTBeTCTBeHHO, rina3MMAbi pA/r-3ori+, 
pA/r-3ori-, pA/r-3ori+int+ m pA/r-3ori-int+ 
Moryr 6biTb AononHMTenbHO MOAMcf)Mi4MpoBaHbi 
qbyHKqMOHanbHOM AeneuMeM reHa o6paTHOM 
TpaHCKpMn-Ta3bi (RT) c o6pa30B3HneM 
cooTBeTCTBeHHO pA/r-3ori+RT-, pA/r-3ori-RT-, 
pA/r-3ori+int+RT- m pA/r-3ori-int+RT-. 

B HeKOTopbix BapMaHTax CKeneT C 

npMMeHHIOT CO BCT3BK0M 1. TaKMe KOHCTpyKTbl 
B03MO>KHO COAep>KaT OB40 OpMA>KMH 

pennMKai^MM. (Tna3MMAa pClori+ MMeeT CKeneT C 

CO BCT3BKOM 1 M OB40 OpMA>KMHOM pennMKaL^MM. 

rina3MMAa pClori- MMeeT cxeneT C co bct3bkom 
1, ho 6e3 OB40 opMA>KMHa pennMKai^MM. KpoMe 
Toro, KaK pClori+ TaK m pClori- MoryT 
BKnionaTb MHTerpa3y, hto npMBOAMT k nna3MMAaM 
pClori +int+ m pClori-int+ cooTBeTCTBeHHO. 
rina3MMAbi pClori+, pClori-, pClori+mt+ m 
pClori -int+ MoryT 6biTb AononHMTenbHO 
MOAMc^Mi^MpoBaHbi Q>yHKi^MOHa/ibHOM n,enei\\AeH 



CM 
O 

m 
oo 



>30- 



-A 

00 
Oi 

O 
ro 



reHa oGpaTHofi TpaHCKpnnTa3bi (RT) c 
o6pa30BaHneM cooTBeTCTBeHHO pClori+RT-, 
pClori-RT-, pdori+int+RT- m pClori-int+RT-. 

B HeKOTopbix BapMaHTax cKeneT C 

npMMeHSIOT CO BCTaBKOM 2. TaKMe KOHCTpyKTbl 
B03MO5KHO coflepwaT OB40 OpMAKMH 

pennwKai4MM. nna3MMfla pC2ori+ MMeeT CKeneT C 

CO BCTaBKOM 2 H OB40 OpMAWMHOM DCnDHKai^MVI. 

nna3MMfla pC2ori- MMeeT CKeneT C co BCTaBKOM 

2, ho 6e3 OB40 opMA>KHHa pennMKaLjMM. KpoMe 
Toro, KaK pC2ori+, tbk m pC2ori- MoryT 
BKjiroHaTb MHTerpa3y, mto npMBOflMT k nna3MMflaM 
pC2ori+int+ n pC2ori-int+ cooTBeTCTBeHHO. 
nna3MMflbi pC2ori+, pC2ori- f pC2ori+int+ m 
pC2ori-int+ MoryT 6biTb flononHMTenbHo 
MOfln4)Hi4MpoBaHbi 4)yHKi_jnoHanbHOM Aenei^neM 
reHa oopaTHOM TpaHCKpnnTa3bi (RT) c 
o6pa30BaHneM cooTBeTCTBeHHO pC2ori+RT-, 
pC2ori-RT-, pC2ori+int+RT- m pC2ori-int+RT-. 

B HeKOTopwx BapnaHTax CKeneT C 
npuMeH^iOT co BCTaBKOM 3. Tame KOHCTpyKTbl 

B03MO>KHO coAep>KaT OB40 OpMfl>KMH 

pennnKai^MM. rina3MMAa pC3ori+ MMeeT CKeneT C 
co BCTaBKOM 3 n OB40 opUAXMHOM pennnKaqnn. 
rina3MMAa pC3ori- MMeeT CKeneT C co Boras kom 

3, ho 6e3 OB40 opnfl)KMHa pennnKauHM. Kpoiue 
Toro, KaK pC3ori+, TaK n pC3ori- MoryT 
BKJiioHaTb MHTerpa3y, mto npusoAUT k nna3MHAawi 
pC3ori+int+ n pC3ori-int+ cooTBeTCTBeHHO. 
nna3MMAbi pC3ori+, pC3ori-, pC3ori+int+ m 
pC3ori-int+ MoryT 6biTb AononHMTenbHO 
MOAn4>ni4npoBaHbi cjDyHKMHOHanbHoCi flenet^neM 
reHa oopaTHOM TpaHCKpnnTa3bi (RT) c 
o6pa30BaHneM cooTBeTCTBeHHO pC3ori+RT-, 
pC3ori-RT-, pC3ori+int+RT- v\ pC3ori-int+RT-. 

B HeKOTopbix BapnaHTax CKeneT D 
npMMeH«K)T co BCTaBKOM 4. Taicne KOHCTpyKTbl 
B03MO>KHO COflepJKaT OB40 opuAKMH 

penriMKaunM. I~lna3MMAa pD4ori+ MMeeT CKeneT D 
co BCTaBKOM 4 m OB40 opma>khhom pennMKaLjMM. 
l~lna3MMAa pD4ori- MMeeT CKeneT D co bct3bkom 

4, ho 6e3 OB40 opMA^MHa penriMKaqMM. 

ripMMep 47 

B HeKOTopbix BapMaHTax b KanecTBe 
reHBTM^ecKOM BaKqMHbi AaeTCfl eAMHCTBeHHaa 
aKcnpeccMOHHan e am h m 14a/ e am HCTBeHHbi m 
MHOKyriflT. BaKL\MHa npeACTaBnaeT co6om 

reHeTMMeCKMM KOHCTpyKT, BKJIIOHaiOLL^MM 

nocneAOBaTenbHOCTb, KOAMpyrainyio nenTMA, b 
cocTaB KOTOporo bxoamt no MeHbweft Mepe oamh 
anMTon, MAeHTMHHbiM mhm no cyujecTBy 
aHanorMHHbiM snMTonaM BUM 6eriKOB. 
KoAMpyjou^ay? nocneAOBaTenbHOCTb HaxoAMTCfl 
noA peryn^TopHbiM KOHTponeM 
HenocpeACTBeHHO paHHero npoMOTopa UfAB m 
Manoro CMma/ia nonMaAeHMnMpOBaHMH OB40. 

B HeKOTopbix BapMaHTax b KanecTBe 
reHeTMHecKOM BaxqMHbi AaeTCfl eflUHCTBeHHafl 
OKcnpeccMOHHafl eAHHMija/eAMHCTBeHHbifi 
MHOKynyiT. Bara^MHa npeACTaBnneT co6om 

reHeTMMeCKMM KOHCTpyKT, BKHKWaiOLUMM 

nocneAOBaTenbHOCTb, KOAMpyjomyK) no MeHbiueM 
Mepe oamh BUM 6enoK mhm era cfcparMeHT. 
KoAMpyioiAan nocneAOBaTenbHOCTb HaxoAMTCH 
noA perynflTopHbiM KOHTponeM 
HenocpeACTBeHHO paHHero npoMOTopa 14MB m 
Manoro cnmana nonMaAeHMnMpOBaHMfl OB40. 
BUM 6enoK Bbi6MpatoT M3 rpynnbi, BKmoHaKnuefi: 
gag, pol, env m rev. B HeKOTopbix 
peKOMeHAyeMbix BapMaHTax reHeTMHecKaa 
BaxuMHa npeACTaBnweT co6om reHeTMHecKMM 
KOHCTpyKT, BKntoHatoLAMM nocneAOBaTenbHOCTb, 
KOAMpyrainyw no MeHbiueM Mepe ABa BUM 6enKa 
MnM mx c^parMeHTbi, Bbi6paHHbix ms rpynnbi, 
BKmonawmeM: gag, pol, env m rev MnM mx 
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cfeparMeHTbi. B OTAenbHbix peKOMeHAyeMbix 
BapMaHTax reHeTMMecKaa BaxiuiHa npeACTaBnHeT 

CO6OM reHeTMMeCKMM KOHCTpyKT, BKniOHaiOlAMM 

nocneAOBaTenbHOCTb, KOAMpyiotnyK) no MeHbUjeM 
Mepe TpM BUM 6en«a MnM mx c^panvieHTbi, 
Bbi6paHHbix Ha rpynnbi, BKmoMatou^eM: gag, pol, 
env m rev MnM mx $parMeHTbi. B HeKOTopbix 
peKOMeHAyeMbix BapMaHTax AaeTcsR 
reHeTMMecKaw BaicqMHa, npeACTaBnatoiMafl cooom 

reHeTMMeCKMM KOHCTpyKT, BKnK)MaK)lAMM 

nocneAOBaTenbHOCTb, KOAMpyiomafl gag. P°l env 
m rev MnM mx cfcparMeHTbi. 

B HeKOTopbix BapMaHTax Aa^Tcn rbqwhsr 
3KcnpeccMOHHa« eAMHMua/eAUHCTBeHHbiM 
MHOKynflT b KanecTBe reHeTMnecKOM BaKL|MHbi. 
BaKL4MHa npeACTaBnneT cooom reHeTMHecKMM 
KOHCTpyKT, BKnionaroiAMM ABe sKcnpeccMOHHbie 

eAMHMl^bl, KaWflafl M3 KOTOpblX COAep>KMT 

nocneAOBaTenbHocTM, KOAMpytoiAMe nenTMA, 
MMetoiAMM no MeHbiueM Mepe oamh anuTon, 
MAeHTMHHbiM MnM no cyiAecTBy aHanorMHHbiM 
snMTonaM BUM 6enKOB. KoAMpyfomaH 
nocneAOBaTenbHOCTb h3xoamtca noA KOHTponeM 
I4MB HenocpeACTBeHHO paHHero npoMOTopa 
L4MB m OB40 Manoro CMmana 
nonMaAeHMnMpoBaHMd. 

B HeKOTopbix BapMaHTax b KanecTBe 

reHeTMMeCKOM BaKl^MHbl AaeTCfl ABOMHa« 

SKcnpeccMOHHaa eflM hm qa/eAMHCTBeHHbiM 
MHOKyn^T. Baw^MHa npeACTaBnHeT co6om 
reHeTMHecKMM KOHCTpyKT, BicniOMajoiAM m ABe 

3KCnpeCCMOHHbie eAMHML^bl, Ka>KAafl M3 KOTOpblX 

coAep>KMT nocneAOBaTenbHOCTb, KOAMpytomyio 
no MeHbiueM Mepe oamh BUM 6enoK MnM ero 
qbparMeHT. Ka>KAa« 3KcnpeccMOHHa« eAMHML^a 
coAep>KMT KOAMpyK)m,y»o nocneAOBaTenbHOCTb, 
HaxoAamy»ocfl noA peryn^TopHbiM KOHTponeM 
14MB HenocpeACTBeHHO paHHero npoMOTopa m 
OB40 Manoro CMmana nonMaAeHkinMDOBaHM^. 
BUM 6enxM Bbi6Mpa>OT M3 rpynnbi, BKmoMatOLi^eM: 
gag, pol, env m rev. B HeKOTopwx 
peKOMeHAyeMbix BapMaHTax AaeTcn 
reHeTMMecKaa Baxi^MHa npeACTaBnnioiAafl co6om 

reHeTMMeCKMM KOHCTpyKT, BKniOMaKDIAMM ABe 

3KcnpeccM0HHbie eAMHML^bi, no MeHbiueM Mepe 

OAHa M3 KOTOpblX COflep>KMT 

nocneAOBaTenbHOCTb, KOAMpytomyio no MeHbiueM 
Mepe ABa BUM 6enKa MnM mx c^panvieHTbi, 
BbiSpaHHbie M3 rpynnbi, BicniOMaiOLLieM : gag, rol, 
env m rev MnM mx qbparMeHTbi, a Apyran 
coAep)KMT no MeHbwefi Mepe oamh BUM 6enoK 
MnM ero $parMeHTbi, Bbi6paHHbie M3 rpynnbi, 
BicnioMawiAeM gag, pol, env m rev MnM mx 
4)parMeHTbi. B OTAenbHbix peKOMeHAyeMbix 
BapMaHTax AaeTC^ reHeTMHecKaa Baici^MHa, 
npeflCTaBnflKDinan co6om reHeTMMeCKMM 
KOHCTpyKT, BtOllOMaiOlAMM ABe SKcnpeccMOHHbie 
eAMHML^bi, no MeHbiueM Mepe OAHa M3 KOTopbix 
coAep>KMT nocneAOBaTenbHOCTb, KOAnpywiiiyK) 
no MeHbiueM Mepe TpM BUM 6enKa MnM mx 
<£parMeHTbi, Bbi6paHHbie M3 rpynnbi, 
BKniOMaiomeM: gag, pol, env m rev MnM mx 
cjaparMeHTbi, a Apyraa coAepwMT no MeHbLueM 
Mepe oamh BUM 6enoK MnM ero qbpanvieHTbi, 
Bbi6paHHbiM M3 rpynnbi, BKnioMaiom.eM: gag, pol, 
env m rev MnM mx <t)parMeHTbi. B Apyn/ix 
peKOMeHAyeMbix BapMaHTax AaeTCfl 
reHeTMMecKan BaKt^MHa, npeACTaBnaioiAafl co6om 

reHeTMMeCKMM KOHCTpyKT, COCTOSIAMM M3 ABVX 
3KCnpeCCM0HHblX 6AMHML4 M BKntOHatOLAMft 

nocneAOBaTenbHOCTb, KOAMpyioiAyio gag, pol, 
env m rev MnM mx qbparMeHTbi. 
ripMMep 48 

flnfl npMMeHeHMfl b aHTM-BMM 
cJjapMai^eBTMMecKOM Ha6ope MnM 
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ct)apMaL^eBTMHecKOM npenapaTe C03AaH 
reHeTHHecKMM KOHCTpyKT (nna3Mnna 
pCMN160&16). p CMN160a16 K0HCTpynpyjOT 
cneAyK)U4HM o6pa30M. 

CTaflun 1. flna nonyMeHMfl M3 BMM/MN 
reHOMHOM flHK ni_|P qbpanvieHTa npuMeHRioT 
npa&Mepu nOCJlEfl. N 35 m nOCJlEfl. N 34. 

CTaflMfl 2. flna nonyneHMH 11 UP (£parMeHTa 
M3 BMM/MN reHOMHOM flHK npMMeHaroT 
npatfMepu nOCJlEfl. N 33 n nOCJlEfl. N 36. 

CTaflu* 3. npaMMepw nOCJlEfl. N 35 m 
nOCJlEfl. N 36 CMeuiMBaiOT c 2 mkji npqflyKTa 
peaxquvi craflufi 1 m 2. 

daAMfl 4. ripoflyKT peaKUww cTaflnn 3 
pa3pe3aK>T c noMombio Notl n MM n BCTaBnflK>T 
b CKeneT A, onMcaHHbiM b ripuMepe 46 m 
pa3pe3aHHbiM Notl m Mlul. 

B pe3yribTaTe co3flatoT nna3MMfly 
pCMN160a16, coaepwainyK) b KanecTBe 

BCTaBKM B CKeJieT A 06/iaCTb KOAMDOBaHMH, 

KOflMpyrainyio ENV 6enoK MN unaMMa c rev 
o6nacTbto m nonoBMHOM nef, v\Me\ou\m 
M3MeHeHMfl b HLA-DB o6nacTM BMM-2. 
ripMMep 49 

rina3MMfly pGAGPOL. rev2 nonynaKrr 
cneflytoinnM o6pa30M. CHanana fotobht CKeneT. 
3aT9M o6pa3yK)T BdaBKy c BUM gag h pol 
reHaMM, KOTopyto BCTaBJiflK>T b CKeneT. 

CKeneT nonynatOT cneAytotHMM o6pa30M. 

daflnq 1. nna3MMAy pMAMneo (KriOHTex) 
rviflponM3yK)T b npucyTCTBMM Bgll. HanonHflKJT 
4)parMeHTOM KneHOBa nonnMepa3bi I. 
Pa3pe3aK>T Hindi II. BbiflenjwoT Ha rene qbpanvieHT 
b 1763 n.o. 

daflnfl 2. M3 nna3MHflbi 
pJ4 Qkan + aMnnMqbMi4MpyK>T Kan R reH (reH 

yCTOMHMBOCTM K KaHaMMI^MHy, nonVHeH OT (fcMpMbl 

Oapwaqnn Mhk., K/iOHnpoBaH b pJ4 Q, 
nonyneHHyK) b bmab flapa ot HwinepcKoro OoHfla 
paKOBbix MCcneAOBaHMM, BennKo6pnTaHHfl; 
snepBbie coo6u^eHkin o KOHCTpyMpOBaHMM 
pJ4 Q no^Bunncb b pa6oTe: Morgenstern J. 
P., H. Land, Nucl. Acids Res. 18(4), 1068, 

KOTOpafl BBOAHTCfl 3A6Cb B K3HeCTB6 CCbinKM, C 

onuroHyK/ieoTHAaMM nOCJlEfl. N 37 m nOCJlEfl. 
N 38. 3aTynrmK>T ni^P npoAyia. Pa3pe3atoT 
Hindlll. (1I4P 4>parMeHT OHMinatoT Ha rene. 

CiaAMfl 3. JlnmpyraT BeiaopHbiM CKeneT, 
o6pa30BaHHbiii M3 pMAMneo m onucaHHbiM Ana 
cTaAMM 1, c ni4P npoAyKTOM, KOAHpyromuM 
Kan R reH m onucaHHbiM p>nn cTaAMM 2. 
BbiAenflKvr nna3MHAy, coAepwamyrc Kan R reH 
m 6aiaepManbHbifi opha>kmh pennuKaukiK. 

CTaAMfi 4. rionyMeHHyto nna3MMAy 
rnAporiM3yK)T b npiicyTCTBMM Mlul, HanonHHKrr 
c^panvieHTOM KneHOBa M3 flHK no/iMMepa3bi I. 
/IwrwpyiOT c Sacll nnHKepoM (Hbto MHrnaHA 
5nona63). 

CiaAH« 5. nonyHeHHyra Ha ciajxm 4 
nna3MMAy rnAponn3yroT b npucyTCTBun Asel m 
Sspl. 

CTaAMH 6. rioABeprajOT riLJP nacTb 
Kan R rena M3 nna3MMAbi, onwcaHHOM ann 
cTaflnn 3, c npMMeHeHneM npaviMepoB IIOCJIEfl. 
N 39 m nOCJlEfl. 40. Pa3pe3a»OT F1HP npOAyKT 
Sspl m Asel. 

daAMn 7. JlnrvipytoT caMbiM KpynHbiii 
cJjpanvieHT, nonyneHHbiM Ha CTaAMM 5, c I114P 
npoAyKTOM, nonyHeHHbiM Ha CTaAnn 6. 

daAMfl 8. Pa3pe3aK)T npOAyKT 
nnrnpoBaHHR/nna3MHAy, 

nonyHeHHbiM Ha CTaAnn 7, b npucyTCTBMM 
Hindlll. HanonH«JOT c^parivieHTOM KneHOBa flHK 
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nonuMepa3bi I. 

daAMfl 9. B npucyTCTBMn Sell pa3pe3aioT 
pCEP4 (MHBHTporeH) c BbiAeneHweM flHK 
$panvieHTa, coAep>Kau4ero npoMOTop I4MB, 
nonnnnHKep m nonn(A) yMacTOK OB40. 
nonyMeHHbifi tfjpanvieHT oMnmawT m 3aTynnflioT 
4)panvieHTOM KneHOBa flHK nonnMepa3bi I. 

daAMfl 10. JlnrnpyK)T nonyneHHyK) Ha craAnw 
8 nnasMMAy c nonyHeHHbiM Ha ciaAnn 9 
4>parMeHTOM. BbiAennioT nna3MMAy, 
coAep>Kau4yio 6aKTepMa/ibHbivi opma>khh 
pennnKai^nn, Kan R reH, BCP ycmimejib, 1JMB 
npoMOTop, nonnnnHKep m OB40 nonn(A) VMacroK. 

daAMfl 11. rionyneHHyio Ha cTaAUM 10 
nna3MMAy pa3pe3a»OT BamHI m Nbel. 

daAMfl 12. OnKuraroT onuroHyK/ieoTMAbi 
nOCJlEfl. N 41 m nOCJlEfl. N 42. 

daAMfl 13. JlnnvipyK)T nonyneHHyio Ha craAUM 
10 nna3MMAy c nonyneHHbiMn Ha CTaAnn 12 
onuroHyKneoTMAaMu. BbiAen^ioT nna3MHAy, 
coAepmamyK) aAanrop co craAHH 12. 

daAMfl 14. rionyMeHHyio Ha cTaAMM 13 
nna3MMAy rnAPonn3yK)T b npucyTCTBMH Sail w 
Mlul. 

daAMfl 15. Motoaom I1I4P awinnncJjMi^vipyioT 

rev OTKpblTyK) paMKy CHMTblBaHUfl c 

npMMeHeHneM BBG35 (Pfl CucTeMC Hhk. 
MuHHeano/iMC, MH, coa©p>kmt o6nacTb 
KOAupoBaHkm rev M3 BUM ujTais/iMa HX3B b 
pUC19) b KanecTBe MaTpMi^bi m npaiiMepoB 
nOCJlEfl. N 43 m nOCJlEfl, N 44. nUP npoAyia 
rHAP0JlM3VK3T b npucyTCTBMM Sail m Mlul. 

daAMfl 16. rionyMeHHyra na CTaAnn 14 
nna3MHAy numpyiOT cnonyneHHWM Ha craAnn 15 
ni4P npoAyKTOM. BbiAenaioT nna3MMAy, 
coAep>Kau4yio o6nacTb KOAnpoBaHMfi rev. 

nonyneHMe gag/pol BcraBKM. 

daAMfl 1. Cy6KnoHkipyK>T MacTb BMM-1 
(HXB2) reHOMa, KnoHMpoBaHHoro b Bluescript 
(dpaiareH). Cy6KnoH BHM-1 coAep)KMT nonHbiii 
5'-flKn m ocTaTOK BMM-1 reHOMa ao HyicneoTMAa 
5795 (HyMepai^Mfl TeH6aHKa), KnoHMpoBaHHbie b 
Xbal n Sail caviTax Blue-script. H3 HXB2D 
nna3MHAbi (CIIHfl xpaHMnume) nonysafOT BHM-1 
nocneAOBaTenbHOCTM. 

daAHfl 2. rioABeprarOT I1LIP MacTb o5nacTM 
KOAupoBaHUfl gag na oTKpbiTOM paMKVi 
cMMTbiBaHMfl nnasMMAbi, onucaHHOM Ha CTaAnn 1 
(cy6KnoH MacTM BMM-1 HXB2 reHOMa, 
K/ioHMDOBaHHoro b Blue-script), c npuMeHeHneM 
npaMMepoB nOC^Efl. N 45 m nOCJlEfl. N 46. 

daAMfl 3. OnucaHHyto Ha CTaAMM 1 
nna3MMAy (cy6K/ioH MacTM BHM-1 HXB2 reHOMa, 
K/iOHMpOBaHHoro b Bluescript) rviAponM3yraT b 
npucyTCTBMM EcoRI. Onuu^atoT nna3MMAy, 
coAep>Kau4yK) CKeneT p Bluescript, 5' BMM-1 flKn, 
o6nacTb KOAMpOBaHHfl gag n nacTb o6nacTn 
KOAnpoBaHMfl pol, n pennrvipyioT. 

daAMfl 4. 06pe3aK)T nonyMeHHyio Ha ciaAnn 
3 n/ia3MMAy b npucyTCTBMM Notl m Spel n 
nnrnpyK)T c onucaHHbiM aji« CTaAHM 2 ni4P 
4>panvieHTOM nocne ero rnAponn3a b 
npucyTCTBMH Notl m Spel. BbiAen«K)T nna3MviAy, 
coAepwauiyK) ni4P c}5parMeHT BMecTO Notl/Spel 
cfDparMeHia, BKAKJ^atou^ero 5' BMM-1 flKn. 

daAMfl 5. nojiyneHHyK) Ha CTaAMU 4 
nna3MMAy mAPonnsyKJT b npucyTCTBMM EcoRI m 
Sail. 

daAMfl 6. ODKMratOT onMroHyxneoTMAbi 
nOCJlEfl. N 47 M nOC/lEfl. N 48. 

daAM« 7. JlMrvipyK)T nonyneHHVK) Ha CTaAMM 
5 nna3MMAy c nonyHeHHbiM Ha CTaAMM 6 
aAanTopoM. BbiAenntOT nna3MMAy, coAep)Kau4yK) 
aAanrop, KnoHMpoBaHHbiM b EcoRI/Satl caMTax. 

CtaAMfl 8. nonyneHHyio Ha CTaAMM 7 
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nnaaMMfly rwApojwsytoT b npucyTCTBMM Ndel m 
EcoRI. 

CTaflMR 9. MeTOflOM ni4P aMnnncJ)MU>ipyK)T 
Rev-pecnoHflMpyKHijHM aneMeHT (RRE) M3 
nna3MMflbi, coAepwaujefi RRE 

nocneflOBaTe/ibHOCTM H3 BHM-1 unaMMa HXB2, 
c npnM6HGHneM npaMMepoB nOCJIEfl. N 49 n 
nOCJlEfl. N 50. ni4P npoAyKT rviflpojiM3yK)T b 
npMcyTCTBMM Ndel m EcoRI. 

daflMfl 10. JlnrvipywT nonyMeHHyio Ha craflnn 
8 nna3MMfly c nonyMeHHbiM Ha CTaflMM 9 I114P 
npoflyKTOM. BbiAe/iaioT nna3MHfly, coAepwamyio 
BcraBKy c RRE nocJiejqoBaTenbHOCTbio. 

daflMfl 11. nonyMeHHyto Ha craflMM 10 
nna3MMfly niAponn3yiOT b npwcyTCTBMM Notl n 
Sail n BbiflenwroT c^parMeHT, coAepwamHti 
o6nacTb KpflnpoBaHMfl gag, o6nadb 
KOflMpoBaHUfl MOfliicjDML|MpoBaHHoro pol M RRE 
nocneflOBaTe/ibHOCTb. 

CTaflMw 12. no BbiujenpMBeaeHHofi MeTOflUKe 
nonyseHMfl CKeneia b npucyTCTBMH Notl m Sail 
rviflponn3yK)T nonyneHHyio Ha cTaflMM 16 
rmasMHAy. 

daAMfl 13. rionyMeHHyio Ha cTaflnn 12 
nna3MMfly nurnpyioT co BdaBKOM, nonvMeHHofi 
Ha cTaflMM 11. BbiAenwioT nna3MHAbi, 
coAep>Kai^Me BdaBKy, BKJiKwaK>myK> oonacTb 
KOAnpoBaHMJR gag, o6nacTb KOAnpoBaHna 
MOAn4)ni4npoBaHHoro pol m RRE 
nocneAOBaie/ibHOCTb. 

CiaAMH 14. rionyMeHHyK) Ha cTaAnn 13 
nnasMMAy rwAponn3yK)T b npucyTCTBHM Xbal n 
Nhel, KOH14U 3aTyrmflK>T m noBTopHO nnmpyioT. 

daAMfl 15. rionyMeHMe Ha CTaAUM 14 
n/ia3MMAy rnAponn3ytOT b npMcyTCTBMH Kpnl m 
BbiAenjitOT caivibiM KpynHbifi <£parMeHT. 

daAns 16. OrwurawT onuroHyKneoTMAbi 
nOCJIEfl. N 51 m nOCJIEfl. N 52. 

daAMfl 17. OMHineHHbifi nna3MHAHbiM 
4)parMeHT, nonyneHHbiii Ha CTaAMM 15, JinrvipyKrr 
c nonyneHHbiM Ha ciaAnn 16 aAanTOpOM. 
BbiAen«K)T n/ia3MMAy, coAepwamyio aAamop, 
BCTaBneHHbiM b Kpnl cafiT nonyMeHHOW Ha 
crraAMM 15 nna3MHAbi. 

npMMep 50. reHeTMHecKafl BaKL|MHai4MR 
reHaMU peryjiflTopHboc 6enKOB 

3aTpyAHeHkifl, B03HHKaK)inwe npn 6opb6e c 

BUM, MaCTMHHO CBfl3aHbl C 4pe3BblHaMHOfl 
M3MeHHHBOCTbK) BMpyca M erO CnOC06HOCTbK3 
6btCTpO MyTkipOBaTb B HOBbie qbopMbi. 

CymecTBytoT cymecTBeHHbie M3M9HeHMfl 
6enKOBOM nocneAOBaTenbHOCTH He TOJibKO b 
BUM M3onflTOB, o6Hapy?KeHHbie cpeAn 
HacenenuR 36mjim b u,enoM, ho supyc MyTMpyeT 

HaCTOflbKO 6blCTDO, HTO Ka>KflblM 

BMM-kiHC^ML^MDOBaHHbiM HHAMBMAyyM Ha flene 

ABnneTCfl HocwTeneM i4enoro p«Aa 

m m KpoBapua htob BUM. TaKne BUM M30JiaTbi 

XapaKTepM3yK)TCfl OTrWHHflMM B 3Cjx|3eKTW B HOCTM 

penriMKamiM, Tponki3Me, cktiohhoctm k 

H6MTpanH3ai4HM M VCTOMMWBOCTM K 

/leKapCTBeHHOMy cpeACTBy. C nosBneHiieM 

yCTOMHMBblX K neKaDCTBy MyTaHTOB 

npenMymecTBa neKapcTBeHHOfi Tepanvw 
MCHe3ajoT. B cnynae A3T ycTOHHMBOCTb k 
neKapcTBeHHOMy cpeACTBy o6biMHO B03HMKaeT b 
TeneHne nepBoro rofla neMeHkm. TaKoe 

nOCTOflHHOe B03HMKHOBeHMe "yCKOnbSHyBLUMX" 
MyTaHTOB MOJKOT HaCTHMHO BJIMflTb Ha 

cnoco6HOCTb BUM b KOHi^e kohl^ob noAaB/iflTb 
3amnTy xo3«MHa nocne A/iMTenbHoro nepn©Aa, b 
TeweHne KOToporo BHpyc, bmammo, HaxoAHTca 

nOA KOHTDOJieM. 

MMetoTCfl coo6ineHHfl o TaxoM MyTaqnoHHOM 
ppevupQ b pa3nnMHbix yqacTKax gp120 
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ooonoMeMHoro mMKonpoTeMHa, BWiKwafl 
npnHL\nnnaribHbre HeMTpann3yioinMe aombhw V3 
neTJin, a Taione b 6enKax HApa BUM. BUM 
peryn«TopHbie 6enKM ropasflo 6onee 
KOHcepBaTMBHbi, MeM CTpytcrypHbie 6enKM, m, 
KpoMe Toro, xapaKTepn3yK>Tca MeHbLUMM 

MyTai^MOHHblM ApeMC^XJM BO BP6M6HM. TaKMM 

o6pa30M, peryjiflTopHbie 6e;iKM npeACTaB/inwTCfl 
npuB/ieKaTenbHovi uenbio AJifl npoTM80BnpycHOM 

BUM OTJlMHaeTCfl 3aM6THOM BDeMeHHOM 

perynnmieM SKcnpeccnw perynnTopHbix oe/iKOB 
no cpaBHeHMK) co CTpyKTypHbiMM . Ha paHHMX 
3Tanax BnpycHOM pennMKai-iMn npeo6/iaAaeT 
mPHK, KOAMpyjomaa peryn«TopHbie 6e/iKM Tat, 
Rev h Nef b to BpeM^, KaK Ha no3AHHX 3Tanax 
Ha6nwAaeTCfi noBbiiueHHafl 3Kcnpeccn« mPHK, 
koah py toujeft CTpyiaypHbie 6enKM, b tom Mucne 
Gag, Pol m Env npeAwecTBeHHHKW m MHorvie 
BcnoMoraTeribHbie 6enKM. TaKoe cMeu^eHne ot 
paHHMX K no3AHMM STanaM npeKpatnaeTc^ npn 
AOCTM>KeHMM onpeAeneHHoro ypoBHH Rev 6enKa. 
npeo6naAaHne Tat, Rev m Nef Ha paHHMX STanax 
BkipycHoro quicna Ta»OKe AenaeT stm 6enKn 
6naronpn«THbtMH L^ennMki f\nn npoTMBOBupycHoPt 
aTaxvi. 3to oco6eHHO cnpaBeAnMBO A-n^ tat m 
rev, nrpaioiAnx a6conK5THO Ba>KHyio ponb b 

TpaHCKpMni^HOHHOM H nOCTTpaHCKpMnL^HOHHOM 

perynflLtnn BUM reHHofi 3Kcnpeccnn, m KOTopbie 
npeo6naAaK>T Ha paHHkix dTanax L\nKna 
enpycHOM pennnKamin nepeA TpaHCKpnnL|neii 
supycHbix CTpyioypHbix 6e;iKOB m 
npoAyL^npoBaHneM MHc^eKUMOHHbix BnpycHbix 
Mac™ 14. 

B OTnuMkie ot tat n rev, OAH03HaHHO 
nrpaioLAMX cymecTBeHHyK) ponb b BUM 
pennnKat^nn, Apyne 6enKM, HanpuMep: nef, 
vpr, vif m vpu MHorAa Ha3biBaK)T 
"BcnoMoraTeribHbiMM" 6e/iKaMM. \Ax (&yHKL\m 
MeHee xopoiuo n3yMeHbi, m CTeneHb, b kotopom 
MomeT 6biTb ocna6neHa BMpycHan pennnKai^na 
npn noTepe onpeAeneHHoPi cJjyHKi^nn, 
Kone6neTC« b ujupoKnx npeAenax m MO>KeT 

3aBMC6Tb OT HHC^MI^MpOBaHHOfl KJieTKM-X03HHHa. 

TeM He MeHee, CkinbHan CTeneHb 

KOHCepBaTMBHOCTM T3KHX 4>yHKL|V1l1 B CaMblX 

pasnnMHbix BUM M3o/iflTax, a Taiwe b Apyrwx 
npMMaTHbix BMpycax nMMyHOAe4 3ML 4 MTa 
npeAnonaraeT BaxcHOCTb TaKnx 

"BcnoMoraTenbHbix" <pyHKL\m b npoi^ecce 

eCT6CTB6HH0rO MH^JMI^MpOBaHMSI (cm. b LjenoM: 

Terwilliger E.F. (1992) AIDS Research 
Peviews 2, 3-27, peA- W.C. Koff, F. 
Wong-Staal, R.C. Kennedy, Hbio-l^opK, Mapcenb 
fleKxep, Mhk.). B caMOM Rene, npuMaTHbie 
peKOM6nHaHTHbie BMpycbi c Aenei^nevi vpr, nef 
nnn vif HenaToreHbi in vivo, hto eu^e 6onbiue 
noAHepKMBaeT Ba>KHOCTb stmx BcnoMoraTenbHbix 
reHOB b >KM3HeHHOM [\UKnB Bnpyca. 

CymecTByroT HeKOTopbie cBMAeTenbCTBa 
Toro, mto 3aiAMTHOM MMMyHHOM peaxqun npOTMB 
BUM Ha 6ojiee bucokom ypoBHe mokho 
AOCTMnnyTb npoBeAeHHeM OT6opa HecKonbKwx 
perynflTOpHbix n/nnn 4>epM6HTaTMBHbix SenraB, 
ho He scero Ha6opa BUM reHOB. 

COOTBeTCTBeHHO, CTpaTemfl C<t)OKyCMpOBaHHOM 

BaKL\nHai4nn wenaTenbHo BK/iK>MaeT 

reHeTMMecKyio BaxquHaLtHK) c npuMeHeHneM 
nocneAosaTenbHOCTew, KOAMpytoiAnx oamh vim 
HecKonbKo perynflTopHbix, HecTpyiaypHbtx BMM 
6enKOB, b tom Mucne tat, rev, vpr, nef, vpu 
nnn vif. TonbKO vpr, KaK HaviAeHO, 

aCCOL^MMpyeTCfl C BMpyCHblMH HaCTHL\aMM, B TO 

BpeMn KaK Apyrne perynnTopHbie 6e/iKM, 
BK/iioMafl tat, rev, nef, vif n vpu He cB«3aHbi 
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C BHpHOHOM. 

B HeKOTOpboc eapnaHTax reHeTunecKOM 
BaKUMHauwu ot BUM c npHMeHeHneM 
peryriflTopHbix reHOB oflMH m tat, rev, nef, 
vif mjih vpu reHOB nnn HecworibKO Tawix reHOB 
BCTaB/i^fOT b ormcaHHbifi b ripMMepe 46 aceneT 
A. PeKOMeHAyeTCfl npuMeHeHwe tat m/mhh rev. E 
HeKOTopbtx BapnaHTax b cxeneT A, onucaHHbivi b 
ripuMepe 46, BCTaBnaraT tat mhm rev. B 
HeKOTopbtx BapnaHTax npMMeH^KJT (flanee 
cneflyeT nepeneHb b nop*AKe CHMweHMH 
npneMneMocTM b KanecTBe qenefi) nef, vpr, vif 
n vpu. PeKOMeHAyeTCfl npuwieHeHne 6onee 
oflHoro peryriflTopHoro reHa, b tom MHcne: tat 
m rev; tat, rev n nef; tat, rev, nef m vpr; 
tat, rev, nef, vpr m vif; tat, rev, nef, 
vpr, vif n vpu, a TaioKe mx KOM6uHau,iifi h 
B03MO)KH0 TaKVIX flononHMTenbHbix 

perynflTOpHbOC reHOB, KaK tev. 

Tat 6enoK HBnfleTca TpaHcaKTM BaTopoM 
flKfl-HanpaBneHHOM reHHofi 3Kcnpeccnn. BenoK 
a6conK)THO Heo6xoAMM f\nn BUM pennMKamin. 
Tat. npoflyu,kipyeTCfl Ha paHHMX 3Tanax u,HKna 
BnpycHOM pennkiKauyiM, v\ 4>yHKU>iOHanbHbiii Tat 
Heo6xoflHM flnfl aKcnpeccnn Gag, Pol, Env m 
Vpr. ripeoonaAaiomefi qbopMotf Tat HBJineTCfl 
6enoK M3 86 aMMHOKucnoT, nponcxoA^mnH M3 

ABVX3K30HH0M MPHK. AMMHO-KOHUBBblX 58 

aMMHOKvicnoT AocTaTOHHo flnfl t pa HCaKTM b a L\ M n , 
xoth m c noHM>KeHHOM aKTHBHocTbK). Tat Bni/ifieT 
Ha mic-flevicTByK)iny»o nocneflOBaTenbHocTb, 
Ha3biBaeMyio tar, c o6ecneMeHneM 
3HaMmenbHoro noBbiweHkm flKn-BeAOMofi 
reHHOM sKcnpeccnn. BnMflHue Tat MoweT 
ocyu4ecTBn»Tbc^ m3ctmmho nyTeM noBbiweHHH 
cm HTe3a PHK m MacniMHO nyieM yBenwMeHMH 
KonnnecTBa 6enKa, CMHTe3MpyeMoro Mepe3 PHK 
TpaHCKpum. flo HeflaBHero BpeMeHM CMHTanocb, 
mto Tat B/inneT TonbKO Ha BHM-1 flKI~l. Oah3ko 
noflBUJincb TaioKe coo6meHkm o 
Tat-aKTMBiipyeMOM SKcnpeccuM H3 no3AHero 
npOMOTOpa JC Bnpyca. B KanecTBe 3K3oreHHoro 
qbaioropa Tat MoweT TaioKe CTHMynnpoeaTb 
KneTOMHyto nponMcfcepaiyiK) v\ MO)KeT BHOCMTb 
cbom BKnaA b npOMOTMposaHne pocia capKOMbi 
Kanoujn y BHM-MH<fcMU < npoBaHHbix 

MHflMBMAyyMOB. BcneACTBMe Taroro 
noTeHLiua/ibHO onacHoro fleficTBun Ha 

BMM-UHC^MI^HpOBaHHblX U HeHHC^)HL\MpOBaHHblX 

MHflUBMAyyMOB peKOMeHAyeMbie tat KOHCTpyiabi, 
npMMeHfleMbie aha reHeTMHecKOM BaKqHHau^iH, 
MOflncfcvmnpoBaHbi c sKcnpeccwefi TOnbKO 
Hecf)yHKL|MOHanbHoro Tat. MyTaqnn, cnoco6Hbie 
Ae3aKTMBHpOBaTb Tat unu Rev, MoryT, KpoMe 

TOrO, flefiCTBOBaTb, K3K TpaHCAOMMHaHTHbie 

Myiai^nn c noTeHL\kianbHOM AasaKTHBaqkieM b 
pesynbTaie JiK>6oro cfcyHKU^OHanbHoro Tat, 
npoAyi^HpyeMoro b opraHM3Me 

BMM-HH<^>m4HpOBaHHblX MHAHBHAVyMOB. 

Rev RBnaeTca btopwm perynmopHbiM 
6enK0M BUM, Heo6xoAu mum aa* BwpycHotf 
pennnKaL\MM. Rev aBnaeTCH 6enK0M b 19 Kfl (116 
aMMHOKvicnoT), SKcnpeccupyeMbiM H3 abvx 

KOAHpytOLAklX 3K30HOB, B WMDOKOM CneKTpe 

cnnaMcupoBaHHbix mPHK. H ashth 4>m 14M posaHbi 
ABa OTnMMHbix Apyr ot Apyra Aowena: ocHOBHaa 
o6nacTb, ynacTByiOLL^afl b cB^abiBaHnn c RRE 
(Rev-pecnoHAnpyK>mnii aneMem-) coAep^au^MMM 
TpaHCKpunTaMn , n ppuieH ,, aKT^1Ba^HM ,, , 
MHAyuMpyiou^M^ b pe3ynbTaTe cB«3biBaHMfl 

flAOPHblM SKCnopT TaKMX TDaHCKpM nTOB . B xoAe 

ecTecTBeHHOM BMpycHow nHC^eKi^MM Rev 
Heo6xoAMM aha SKcnpeccuM BUM CTpyKTypHbix 
6enK0B Gag, Pol n Env, a TaioKe Vpr. 

Vpr, RBnniou^HMCfl 6enraM b 15 Kfl (96 
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aMMHOKMCnOT), HaXOAHTC* B OOnbLUMHCTBe 

BMM-1 ujTaMMOB, xoth Vpr OTKpbrraw paMKa 
cMHTbiBaHMA nHTeHcuBHo yceKaeTCJi BO MHorvix 
BkipycHbix uiTaMMax npn mhtchcmbhom 
npoxoKABHMM b KneTOMHOM KynbType. Vpr 
OTKpbiTan paMKa cHMTbiBaHun npucyTCTByeT 
TaioKe b BHM-2 m 6onbuiviHCTBe M3onfiTax. Vpr 
ABnneTcn nepBbiM peTDOBupycHbiM 
peryn^TopHbiM oenicoM, fxna KOToporo 
o6Hapy>KeHa CBR3b c BMM BMpycHbiMn 
MacTML\aMM. Ero npucyTCTBMe b BUM BnpnoHax 
npeAnonaraeT B03M0)KHOCTb ynacTHfl 6enKa b 
HeKOTopbtx paHHMX STanax nwcna BnpycnoPi 
pennMKauMM. Vpr ycrapneT pennnKaL4Mto BUM, 
oco6eHH0 Ha paHHMX 3Tanax HHcf)eKi4Mn. Vpr 
npuMepHo b Tpn pa3a noBbiujaeT ypoBeHb 
3Kcnpeccnn reHOB-penopTepoB, cB«3aHHbix b 
BUM flKn. Eo/iee Toro, Vpr m Tat, bmammo, 
Aei^cTByjoT CMHeprviHecKvi Ha flKn-CB«3aHHbie 
reHbi. Vpr MO>KeT 6biTb BbiAeneH M3 cbiBopoTKM 

BMM-MHC}3HmipOBaHHblX MHAUBMAyyMOB, M, 

bmammo, noBbiujaeT cnoco6HOGTb Bnpyca 

MHCj3HL4MpOBaTb HOBbie KJ16TKM. HaMABHO TaioKe, 

mto Vpr noAaBnaeT KneTOMHyio nponnc{)epaL\MK) v\ 
MHAyi^npyeT AncJx^epeHi^npoBKy KneTOK (Levy 
D.M. m AP- Cell (1993) 72, 1-20), OTKpbiTue, 

KOTOpoe MO>KeT OK33aTbC« Ba)KHblM BBMAy 

coo6meHHM o tom, hto nepBUHHbie 
MOHOL|MTbi/MaKpoqbarvi 0Ka3biBa»0TCfl 
MHO^eKquoHHbiMH in vitro TonbKO npeTepneBan 
Ancf)ct>epeHL\npoBKy (Schuitemaker H. m AP- . J- 
Clin. Invest. 89, 1154-1160 (1992)). 
OAMHaKOBbie KneTKM, Hecnoco6Hbie 
noAAap>KMBaTb pennuKaujiio BUM, noA Bnn^HneM 
Vpr MoryT 6biTb pa3perynnposaHbi. K npMMepy, 
Vpr MO)KeT HecTM OTBeTCTBe h h ocTb 3a noTepjo) 
MbiujeHHOM TK3HM, HacTO Ha6ni0AaeMyK) y 
6onbHbix cnnfloM. BcneACTBMe noTeHi^kianbHO 
onacHovi aKTHBHOCTM Vpr reHeTMMecKyto 
BaKi^MHai^MK) cneAyeT npeAnoMTMTenbHO 

npOBOflHTb C MOflM43ML4HpOBaHHbtM Vpr 

KOHcrpyKTOM, sKcnpeccupyrau^MM 
HecfjyHKqMOHanbHbiH Vpr 6enoK. 

Nef (Ha3biBaeMbiM TaioKe b 6onee CTapbix 
MCTOHHMKax 3'orf) WBnfleTCfl 6enKOM b 25-27 
Kfl. npeAnonaranocb, mto Nef mokbt 
yMacTBoaaTb b pa3perynnpoBaHHM CD4+ 
T-nMM4>ou,MTOB. KpoMe Toro, Nef MO)KeT 
VMacTBOBaTb b KneTOMHbix cumanax. Nef, 
bmaumo, MMeeT Bax<Hoe 3HaMeHkie Ann 
ycraHOBneHMfl BUM MHc(DeKU>iM in vivo. flonaraioT, 
mto Nef-cnei4Mcf)MMHbie I4TJ1 hmbjot BawHoe 
3HaMeHne A^fl perynnpoBaHMfl BUM MHqbeiaiHM in 
vivo. 

Vif ABnaeTCfl u,MTonna3MMMecKWM 6enK0M b 
23 Kfl, Ha3btBaeMbiM "qbaiaopoM 
MHq^eKi^MOHHOCTM BMpyca". XoTfl Vif-Aecf)eKTHbie 

MyTaHTbl M H6 ABnflKDTCn KOMnpOMUCCHblMM B 

OTHoaieHMM TpaHCMMCCMM Tuna KneTKa-K-KHeTKe, 
TaKvie MyTaHTbl xapaKrepn3yK)TC5i 3aMeTHbiM 

CHM)KeHI4eM CnOC06HOCTM MH(^)ML\MpOBaTb MHome 

CD4+ icneTOMHbie nnHnn. B OTcyTCTBue Vif 
Ha6niOAaeTCfl CHkimeHMe OTMOMKOBbiBaHM^ m 
CHMM<eHMe mh4>6Kmmohhoctm. B onbiTax Ha 
npMMaTax MyTaHTbl Vif c Aeneu,neM npoflBnaiOT 

>KeCTKO CHM)KeHHyiO CnOC06HOCTb C03AaBaTb 

MHc})eKqMK) in vivo. 3tm MCcneAOBaHMfl 
noATBep)KAaK)T icn m h m Mecicy jo ponb Vif b 
pennnKau>iM BMpyca b xo3HMHe. 

Vpu flBnaeTca 6enraM b 15-20 Kfl (81 
aMMHOKvicnoTa). Xota Vpu(+) n Vpu(-) Bnpycbi 
npoAyuMpyioT oAMHaKOBoe KoniiMecTBO 6enKa, 
nocneAHMe OTnuMawTCfl noBbiujeHHbiM 
BHVTpuKneTOMHbiM aKKVMynnpoBaHMeM BMpyCHbOC 
6enKOB OAHoapeMeHHo c yMeHbiueHneM 
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BHeioieTOMHoro BMpyca. 3to npeAnonaraeT 
ynacTMe Vpu b c6opKe n/nnn BbifleneHMM 

BMpyCHbOC MaCTMU,. 

llpocTbte peTpoBupycbi, HanpviMep: 
MbiLUMHbie k nTHMbu Bnpycbi He HMefOT 6enKOB, 
aHanomMHbix BHM-1, BHM-2 m SIV 
perynflTopHbiM 6enKaM. y TaKvix wMBOTHbix 
peTpoBMpycHafl MH4>eKu>i* nMeeT TeHAeHU,MK> k 
caMoorpaHMHeHMK) c KnupeHCOM BMpyca m 
CHMxeeHHOM naToreHHOCTbK). AHanorviHHO, 
HTLV-1, BioiKwaioinMM TonbKO Tax 
(AeficTBytomMM noHTM KaK Tat m, kdomo Toro, 
npoflBnflK)tnnfi vpr-noflo6Hyjo aKTMBHocTb) m Rex 
(AewcTByjoii^MM noMTM, Kax Rev), noABepraeTca 
KJinpeHcy b opraHH3Me MHorux mhambmavvmob. 
TeHeTHMecKafl BaKU,MHau,Mfl perynnTopHbiMM 
reHaivin, KaK CMMTaioT, yMecTHa He TonbKO ot 
BUM, ho TaioKe b cnyMae B36 (X reHHbifi 
npoflyia), HCV m HTLV-I (Tax) m (Rex), y Bcex 
yi<a3aHHbix BMpycoB perynflTopHbie reHbi, KaK 
nojiaraKrr, nrpa»oT petuajomyto ponb b 

)KM3HeHHOM UMKne BMpyca M C03flaHMM 
MHCfttKLJMM. 

ripuMep 51. KoHCTpynpoBaHne BMM-1 
pery/iflTopHOM nnasMMAbi (pPEC) 

□na3MMAy pPEC KOHCTpynpyiOT nocTaflUMHo, 
m Ka>Kfloe npoMewyroMHoe Beu^ecTBO nepeA 

npOAOJDKeHMeM KOHCTpynpOBSHUfl MO>KeT 6blTb 

npoBepeHO Ha SKcnpeccnio 6eriKa. 

3KCnpeCCMOHHblM BeKTOp, nOflflep>KMBaK)LHWM 

aKcnpeccnio tat m rev, KOHCTpynpyioT b Aae 
cTaflMM. BHanane npoAyKT aMnnm$MKau,MM, 
coAepwamMM 5' Nhel caMT, BMM-1 ochobhom 
cnnavic-AOHopHbiPi yMacTOK, ocHOBHyK) nacrrb 
o6nacTM KOAMpoBaHMfl tat, o6nacTb 
KOAnpoBaHna, KOAUpytoujeft aMMHOKOHL^eByio 
o6nacTb rev 6eriKa, m Avail cafiT, 

aMnJ1HCt)ML4HpyK)T M3 CMHTeTMHeCKOM MaTpML|bl. 

TaKan cm htctm MecKafi MaTpnu,a co3flaHa 
npuMeHeHMeM ony6nnKOBaHHbix 
nocneAOBaTenbHOCTeM HXB2 LUTaMMa BMM-1, 
nonyMeHHbix M3 6a3bi AaHHbix GenBank, m 
nocneAOBaTenbHOCTM M3MeHeHbi MyTai^Mefi b 
6eriKe tat u,MCTeMHOBbix ocTaTKOB b nonoKeHunx 
22 n 30. TaKMe MVTauMM, KaK noKa3aHO, 
npnAanDT tat He<£yHKi_|M0HanbH0CTb (Kuppuswany 
m AP. (1989) Hucleic Acids Research 17(9), 
3551-3561). 

ni4P npoAyKT nurnpyKJT b BeKrop, 
rnAponn3CBaHHbiM b npMcyTCTBMM Nhel n Avail m 
coAepwainMM reH yorofi hub octm k KaHaMMU,MHy m 
pBP322 opma>kmh pennnKai4MM. KpoMe Toro, 3Ta 
nna3MMAa coAepWMT u,MTOMeranoBMpycHbitf 
npoMOTop, ycunnTenb BMpyca capKOMbi Payca, 
o6nacTb KOAMpoBaHkm rev n OB40 curxan 
nonnaAeHnnnpOBaHnn. n pMcyTCTBy lomafl b 
yKa3aHHoK nna3MMAe rev nocneAOBaTenbHocTb 
nponcxoAMT M3 npoBMpycHoro KnoHa BMM-1 lll 8 . 
B pe3yrtbTaTe C03Aarc>T aKcnpeccnoHHbiM Beiaop, 
coAep>KainMM noriHyro, ho mvtm poBaHHyio 
o6nacTb KOAMpoBaHMfl tat m nonHyra o6nacTb 
KOAnpoBaHMfl rev. 

ripoBeAeHneM nocneAyK>meM CTaAMM 
co3Aa»OT ni4P npoAyKT, coAep>KamMM Avail cawj 
y CBoero 5'-KOHi4a, MVTau^ito y aMUHOKucnoTbi b 
nono>KeHMn 81 rev, npniviepHO 30% o6nacTH 
KOAMpOBaHMfl rev, npniviepHO 30% o6nacTM 
KOAMDOBaHMfl nef m Mlul caPtT m 3'-KOHi4a. 
3aMeHa aMUHOKvicnoTbi b nono>KeHMM 81, KaK 
noKa3aHO, npuBOAMT k yAaneHMio rev <J>yHKi4wvi, 
BcneACTBMe Mero nonyneHHayi ruia3MHAa 6yAeT 
npoAyL^npoBaTb HecJjyHKqMOHanbHbM rev 6enoK 
(Bogand H., Greene W.C. (1993) J. Virol. 
67(5), 2496-2502). CHmaeTC*, hto ocHOBHan 
Aenei^MJi b nef o6nacrn KOAnpoBaHnq npuBeAeT k 
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npOAyUMpoBaHtuo He$yHKLikioHanbHoro nef 
6enKa. 5' Avail caiiT m MyTai^nio y 
aMUHOKucnoTbi B nono>KeHHM 81 rev 6e/iKa 
bboa«t b 5' nL|P npaMMep, KOMnneMeHTapHbiM 
o6nacTM KOAnpoBaHMn rev, coAepxainefi KaK 
Avail ca^T, TaK m HyKneoTMA, KOAnpytomnw 
a m n h okvi cnoTy 81. ripuMeHeHneM 3' F1UP 
npafiMepa bboa«tca TepMMHMpyraiAan koaoh, 
Bbi3biBaK)LAMM o6pbiB Nef y aMUHOKucnoTbi b 
noJio>KeHMM 63, m 3' KOAnpyiOLi^MM KnoHnpoBaHne 
Mlul caMT. MaTpuLjeM AJi« t3kom ni^P 
aivinnn<t3MKai4MM cny>KMT nnasMMAa unw 
CMHTeTMHecKan MaTpnua, co a© p>Ka lum e o6nacTM 
KOAMposaHna rev n nef m MN LUTaMMa BMM-1. 
nonyMeHHbivi ni4P npoAyKT rviAPonM3yK)T b 
npMcyTCTBMM Avail m Mlul m npuMeHfltoT AJi« 
3aMeHbi MeHbLuero Aval I -Mlul c^panvteHTa, 
o6pa3yK)iAerocfl nocne rnAponn3a b npMcyTCTBMM 
Avail m Mlul onucaHHofi b npeAbiAyu^eM 
naparpacjDe tat-rev nna3MMAbi. 

BO3M0)KH0 BBeAeHMe B OAMH M3 ABVX CaMTOB 

3tom nna3MMAbi vpr. B oahom M3 hoaxoaob vpr 
MOM<eT 6biTb aMnnnc|Dni4MpoBaH npuMeHeHneM 5 1 
ni4P npafiMepa, coAep^Kau^ero Mlul caftT b 
BoexoA^u^eM HanpaB/ieHUM b 

nocneAOBaTenbHOCTM, oxBaTbiBatomefi vpr 

TpaHCn^UMOHHblM MHML^MMpytOLAMM KOAOH, M 3' 

ni4P npaMMepa, KOMnneMeHTapnoro vpr 
TepMMHMpyrau^eMy koaoh m 

nocneAOBaTenbHocTHM, 4)naHKMpyiou4MX koaoh m 
coAep>KaiAMX TatoKe Mlul caMT KnoHMpoBaHM^. 
nocneAOBaTenbHOCTM b bocxoa^u^6m 
HanpaBneHMM ot MHMi^MMpy^ouiero KOAOHa 
coAep>KaT cnnaMc-aKL;enTop. ni4P npoAyKT 
MO)KeT 6brrb rviAponM30BaH b npMcyTCTBMM Mlul m 
BCTaBneH b tat rev net nna3MMAy, onMcaHHyio 
Bbiuje, nocne ee rnAponn3a b npucyrcTBun Mlul. 

MnM >Ke vpr aMnnMct)MKai4Mfl MOweT 6biTb 
ocyiAecTBnena aHanorMMHbiM nyTeM, OAHaKo 
rtl4P npaMMepbi Aon>KHbi coAep>KaTb 

peCTpMKL(MOHHbie CaMTbl, COBMeCTMMbie C 
KnoHMDOBaHMeM b ApyoM BeKTOp TaK, MTO TOT 
3KcnpeccMpyeTC« noA KOHTponeM BToporo 
ayKapMOTHoro npoMOTopa. ripoMcxoAniMan M3 
TaKOM nna3MMAbi KacceTa, coAep>KaiAa^ btopom 
npoMOTop, 3a KOTopbiM cneAyeT o6nacTb 
KOAMDOBaHM^ vpr, 3aTeM nonM(A), MO>KeT 6biTb 
nonyMBHa rMAponM30ivi 4>epMeHTaMM 
pecTpMKL(MM, c^naHKMpyjou^MMM KacceTy, ho He 
BKnuHMBafOLAMMMCfl b ee npeAenbi. llonyMeHHbiM 
flHK c^panvieHT Heo6xoAMMO KnoHMposaTb s 
eAMHCTBeHHbiM caMT tat, rev, vpr nna3MMAbi 
BbinaAaKou^eM M3 o6nacTM, Heo6xo am mom Ana 
SKcnpeccMM tat rev vpr. TaKMM nyTeM o6pa3y»OT 
nna3MMAy c Aaywfl 3KcnpeccMOHHbiMM 

eAMHMU^MM. 

ripMMep 52. KoHCTpyMDOBaHMe HCV m HTLV-I 
nnasMMA 

AHanorMMHbiM noAXOA mokgt 6biTb 
Mcnonb30BaH Ann co3AaHMR nnasMMAbi, 
SKcnpeccMpyioiAeM HTLV-1 MnM HCV 
KOflMpyeMbie 6enKM, o6naAaK)U4eM 

qbepMeHTaTMBHUMM CBOMCTBaMM, HeOOXOAMMbIMM 

Ann >KM3HBHHoro L^MKna BMpyca M/MnM A^n 
perynyiTopHbix 6enKOB yKa3aHHbix BMpycoB. B 
cnynae HTLV-1 npMMeHeHMeM nna3MMAHoro 
CKeneTa m cTpaTerMM KnoHMpoeaHMn, 
aHanorMMHbix BbtujenpMBeAeHHbiM, co3Aa»OT 
nna3MMAy» KOAMpy tomato peryn^TopHbiM 6enoK 
Tax. rioAo6Hbie HCV reHbi, KOAMpytou^ne 
0epMeHTaTMBHbie 6eni<M, BKJiK>MaK>T 
PHK-saBMCMMyio PHK-nonMMepa3y, 6enoK c 
4>yHKU,MflMM renMKa3bt/npoTea3bi. CseAeHMfl o 
Heo6xoAMMbix nocneAOBaTenbHOCTHX 
ony6nMKOBaHbi m ohm MoryT 6biTb nonyMeHW b 
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TeH6aHKe. flaHHbie o CTpoeHMM HTLV-1 m HCV 
npuBOflfrrcfl b M3flaHnn: Cann A.J., Chen I.S.Y. 
"BMpyconorMfl", 2-oe M3flaHne, noA peAaiojMeM 
B.N. Fiddr, PaBeH Hpecc, JIta., Hbio-MopK, 
1990 m pa6oTe: Bradley V.W. Transfusion 
Medicine Peviews 1(2), 93-102, 1992, 

COOTBeTCTBeHHO. 

npwMep 53. reHeTMHecKafl BaKijMHaLjMfl 
4)epMeHTaTMBHbiMM reHaMM 

TeHeTviMecKafl BaKqwHaqMfl reHaMM, 
KOflnpyKJQ^MMH 6enKM c 4>yHKi\kieM cfcepMeHTOB, 
HanpMMep BUM pol reHOM, mojkgt TatOKe 
flBnflTbCR BawHOM* CTpaTerneM 6opb6bi c 
BHpycoM, nocKonbKy Taioie 4>epMeHTbi, KaK Pol 
Heo6xoAMMbi Ann npoAyi-inpoBaHMH WMBoro 
BMpyca. Bea nonMMepa3bi nnn ee ntoooro 
4>yHi<miOHanbHoro KOMnoHema BUM 
HenaToreHeH m HenHcJjeKqvioHeH. AHanomnHO, 
4)epMeHTaTHBHbie reHbi ppyrwx supycoB, 
HanpMMep HBV nonnMepa3bi, npeACTaBnflfOTCH 
npuBneKaTenbHbiMM L4enflMM a/i* reHeTMnecKOM 
BaKL^MHai^nM. Cm., Hanp., Radziwill m ap- 
"MyTamiOHHbiw aHanM3 reHHoro npoAyKTa BMpyca 
P renaTMTa B. dpoeHMe AOMena m aKTHBHOdb 
PHa3bi H", J. Virol. 64(2), 613-620 (1990). 

OflHa M3 npMMMH npMBneKaTenbHOCTM 
BnpycHbix 4>epMeHTOB b KanecTBe 
MMMyHononiHecKMX MniueHMM coctomt b 

OrpaHMMeHHOM CnOC06HOCTM aMMHOKMCnOTHblX 

nocneAOBaTenbHOCTeM TaKMX (fcepMeHTOB k 
MyTai^MM c coxpaHeHneM hmm npn stom CBoefi 
4>epM6HTaTMBH0M cnoco6HOCTW. K npuMepy, b 
cnynae BHM-1 cfcepMeHT Pol xapaiaepM3yeTCfl 
orpaHUHeHHbiM MMcnoM "ycKonb3HyBUJMx" 
MyTauuM, accouMMpyeMbix c y ctomh m BocTbto k 
HyKneoTMAHbiM aHanoraM, HanpMMep A3T. 
OAHaxo noAaBnntou^ee 6onbLUMHCTBO 
MMMyHonorMMecKMX MMLueHeM b 6enKe 
coxpaHAK)Tcn A^>Ke b ycKonb3HyBLUMX ot 
neKapcTBeHHoro cpeAcrea Myiamrax. 

npMMep 54. KoHCTpyMpOBaHMe HBV 
nonMMepa3HOM nna3MMAbi 

OcBeu^eHHbie b nmepaType onbiTbi 
yKa3biBaKJT Ha to, mto SKcnpeccMH HBV 
nonMMepasbi AOCTMraeTC* b TKaHBBOM KynbType 
icneTOK b cnysae npMcyTCTBMfl b MoneKyne mPHK 

K3K KOpOBOM, T3K M nOnMMepa3HOM OTKpblTblX 

paMOK CMMTbtBaHMH. TaioKe noKa3aHO, mto b 
TaKOM CMTyai4MM MyTai^Mfl b ATC *Apa He BnnseT 
Ha aKcnpeccMKD nonMMepa3bi. 

HBV reHOM aMnnMcj^Mi^MpyioT M3 nna3MMAbi, 
coAep>KaiAeM A^Mep TMna ronoBa-K-xBOCTy ADW 
HBV LUTaMMa. nocKonbKy wenaTenbHa 
3KcnpeccM« TonbKO nonMMepa3bi, ho He flApa, 
C03AaHHbiM 5' nCP npafiMep npMBOAMT k 

MyTai^MM TpaHCn«L(MOHHblX MHML(MMpyK)lHMX 

koaohob npenApa m flApa. KpoMe Toro, TaKofl 
npaMMep bboamt TaioKe MyTaHTHyio DRI 
nocneAOBaTenbHOCTb c u,enb>o MCKniOHMTb 

B03MO>KHOCTb o6pa30BaHMfl 

pennMKai^MOHHO-KOMneTeHTHOM HBV reHOMHOM 
PHK. 3tot ni_lP npoAyKT noMeujaioT b nna3MMAy, 
coAepMcamyK) reH y ctom m m b octm k KaHaMMi^MHy m 
pBR322 opma>kmh pennMKai4MM. KpoMe Toro, 
TaKan nna3MMAa coAep)KMT 

u^MTOMeranoBMpycHbiM npoMOTop, ycMnMTenb 
BMpyca capKOMbi Payca m OB40 CMman 
nonMaAeHMnMpoBaHMH. flna npeAOTBpau^eHMfl 
3KcnpeccMM HBV m X reHHbix npoAyKTOB 
TpaHcnqL4MOHHbie MHMUMMpyiou^Me koaohw a^« 
noBepxHOCTHoro aHTMreHa m npoAytcra o6nacTM 
KOAMpoBaHMfl X noABeprajoT MyTauMM. 

CornacHo APyroMy noAXOAy k AOCTMweHMio 
SKcnpeccMM HBV nonMMepa3bi ni^P npoAyKT, 
KOAMpyrainMM o6nacTb koam poBa hm n nonHOM 
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nonMMepa3bi, aMnnMCjjMUMpytOT m KnoHMpyioT b 

BeKTOp, COAepwaiUMM reH yCTOMHMBOCTM K 

KaHaMML^MHy m pBR322 opma^kmh pennMKai^MM. 
KpoMe Toro, TaKan nna3MMAa coa©p>kmt 
L^MTOMeranoBMpycHbiM npoMOTop, ycMnMTenb 
capKOMbi Payca m OB40 CMixan 
nonMaAeHMnMpoBdHMR. 5' DLIP npaMMep 
TaKOM aMnnM+MKai^MM coAep>KMT caMT 

KnOHMpOBaHMH M OXBaTblBaOT TpaHCn»L4MOHHblM 

MHML^MMpytou^MM koaoh reHa nonMMepa3bJ. 3' HI4P 
npoAyKT coAep)KMT caMT pecrrpuKqun Ann 

KnOHMDOBaHMfl BCT3BKM B 3KCnpeCCMOHHblM 

BeKTOp m, KpoMe Toro, KOMnneMOHTapeH 
TpaAMMMOHHOMy TepMMHMpyraiAeMy KOAOHy reHa 
HBV nonMMepa3bi m nocneAOBaTenbHOCTflM, 
ctjnaHKMpytoiAMM stot TepMMHMpywiAMM koaoh. 
hocne nMnipoBaHMfl yKa3aHHoro ni4P npoAyKTa b 
nna3MMAy, coAepKamyio reH yCTOMHMBOCTM k 
KaHaMMUMHy, pBR322 opma>kmh pennMKai^MM, 
L^MTOMeranoBMpycHbiM npoMOTop, ycMnMTenb 
BMpyca capKOMbi Payca m OB40 cuman 
nonMaAeHMnMpoBaHMfl, TpaHcnflMMOHHbie 
MHMi^MMpyraiAMe koaoh bi Ann noBepxHOCTHoro 
aHTMrena renaTMTa B m X reHOB noABepraroT 
MyTaL^MM c i^enbK) npeAOTBpaTMTb sKcnpeccMK) 
3tmx reHHbix npoAyKTOB. ripMMeHfleMafl 
anbTepnaTMBHan cTpaTentfl aHanorM^Ha 
BbiLuenpMBeAeHHOM, oah3ko 3' ni4P npaMMep b 
stom cnynae BKntonaeT HBVnonM(A) CMman m 
(JinaHKMpyraiAMe 3tot cm man 

nocneAOBaTenbHOCTM. TaKOM 3* npaMMep 
npMMBHmoT b tom cnyMae, ecnM 
nocneAoaaTenbHocTM, BKntoHaioLAMe m/mhm 
oxpy>KaK)LL|Me HBVnonM(A) cm man, mmgk>t 
Ba>KHoe Ann SKcnpeccMM 3HaMeHMe. 
MyTaqMOHHbiM aHanM3 noKa3an, hto 
c^yHKt^MOHMpoBaHMe HBV nonMMepa3Horo 
reHHoro npoAyKTa mokho MCKniOHMTb 3aMeHofi 
KOHKpeTHoro HyioieoTMAa (Radziwell G. m ap- 
(1990) J. Virol. 64(2), 613-620). riepeA 
ynoTpe6neHMeM nna3MMAbi, CKOHcrpyMpoBaHHOM 
BbiiuenpMBeAeHHbiM o6pa30M, SKcnpeccMpyeMaa 
nonMMepa3a mo>K6T 6biTb noABepmyTa MyTaqMM 
C03AaHMeM oahom M3 T3KMX MyTai^MM MnM ApyrMx 
aHanorviHHbix MyTai4MM. 
flpMMep 55 

rpaHynoi4MT-MaKpocf)ar 
KonoHMecTMMynM py kdlhh m cfjaKTop (GM-CSF) 
OKa3biBaeT CTMMynMpywu^ee A^MCTBMe Ha 
pa3Hoo6pa3Hbie KneTOHHbie nMHMM, b tom MMcne 

H6MTpc4)Mnbl, MOHOL4MTbl/MaKpo4>arM M 

3O3MH0<J)Mnbi. fleMCTBMe GM-CSF AenaeT ero 
npMBneKaTenbHOM TepaneBTMMecKOM MOAenbio. 
GM-CSF OAo6peH FDA f\na npMMeHeHM* b 
ayTonomHHOM nepecaAKe kocthoto M03ra, m 

HaMaTbl KJlMHMHeCKMe MCnblTaHMfl 

3Cf>C{)eKTMBHOCTM (jDaKTOpa B nBHOHMM pa3nMHHblX 

HeMTponeHMM. B HacTonmee BpeMfl GM-CSF 
BBOA&T B BMAe 6enKa, o6bi4H0 Tpe6ytoii;ero 
BBeAeHMfl MHOrMMM A03aMM. Heo6xoAMMO 
nonyMMTb m oHMCTMTb TaKMe 6enKM. 

AnbTepHaTMBHbiM noAXOA k npMMeHeHMio 
GM-CSF 6enKa coctomt b npnMOM BBeAeHMM 
reHHoro KOHCTpyiaa, coAepmaLAero reH, 
KOAMpyioiAMM GM-CSF, b coneTaHMM c 
BBefleHneM 6ynMBaKaMHa. TeHeTMHecKM 

KOHCTpyKT C03AaK5T M6TOA0M I1I4P M3 GM-CSF 

reHa, BKntonajoiAero CMmanbHyio 

nocneAOBaTenbHOCTb. FeHeTMHecKMM KOHCTpyKT 
npeAnoHTMTenbHO coabp>kmt reH ycTO^MMBocTM k 
KaHaMMi4MHy (reH 

aMMHornMKosMA-S'ctxxx^xDTpaHcxt^pasbi), 
6aKTepnanbHbiM opMA>KMH pennMKaqMM, 
nocneAOBaTenbHOCTM, noAAep>KMBaK)ii|Me 
3KcnpeccMio odnacTM KOAMpoBaHMfl GM-CSF b 
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K/ioTKax, b KOTopwe bboa*t nna3MMAy, 
HanpMMep, BeicropoB, oxapaiaepM30BaHHbix b 
BMfle cKeneTOB b IlpMMepe 46. rina3MHfla 
npeAnoHTMTenbHO coAepwMT opma>kmh 
pennnKamin MneKonMTafomero, MHAyijMpyeMbiM 

KJ16TOMHOV1 pen/lMKaL4HeM , CBH3aHHOM c 

BBefleHneM 6ynnBaKanHa. B cnynae npMMeHeHMH 
B3B opnA«MHa pennnKaL^nn BioiJOMatoT Taiwe 
nocneflOBaTenbHOCTb, KOAMpyiomyio AAepHbiM 
aHTureH EBNA-1, BMecTe c cooTBeTCTByioinnMM 
perynflTopHbiMM nocneAOBaTenbHocTAMM. 
IlpaMMepbi AJifl HI4P aMnnn<t)MKai4MM BdaBKH 
caftTbi pecTpnKi4MM 4>epMeHTaMH, 

n03BO/1RK>L4MMM npOBOflMTb KJlOHMpOBaHUG B 

3KcnpeccnoHHbifi Bejorop, m KOMn/ieivieHTapHbiMM 
5'- m 3'-KOHL4aM GM-CSF KOAMpyiomeM 
nocneflOBaienbHocTM. UUP peaiajMK) 
ocymecTBnfl»OT c KflHK ktiohom no MeTOflMKe Lee 
n AP-, Proc. Natl. Acad. Sci. CWA 82, 4360- 4364. 
ripuMep 56 

XpoHMHecKMfi MnenoreHHbiM neMK03 (XMJ1) 

RBJlfleTCfl KJIOHailbHblM 

Mnenonponnc^epaTHBHbtM HapynjeHneM 

KpOBeTBOpHblX CTBOflOBblX KJ16TOK, 

accoL\nnpyeMbiM c OunaflenbcjDMMCKoPi 

XpOMOCOMOfi, T.6. XpOMOCOMOM\ B03HHKaiOU^e^ B 

pe3ynbTaie TpaHcnoKai^MM Me>Kfly xpoMocoMaMM 
9 m 22. ToMeMHbiM pa3pbiB b xpoMocoMe 22 
o6pa3yeT KnacTep b o6nacTM b 6 k. o., 
Ha3biBaeMow KnacTepHOM o6nacTbK> TOMeMHoro 
pa3pbiBa (KOKP), b to BpeMH xax b xpoMocoMe 9 
TOHeHHbte pa3pbiBbt pacce*Hbi no Bcefi o6nacTM 
B 90 k. o. b BoexoAflujeM HanpaB/ieHMM ot c-abl 
3K30Ha 2. Pa3nnHHbie B03HMKaHDLL|ne 9:22 
TpaHcnoKai4MM Moryr 6biTb noApa3AeneHbi Ha 
ABa Tuna: K28 TpaHcnoKai^nn m L6 
TpaHcnoKamiM. TpaHCKpuni^nn nepe3 bcr-abl 

npMBOAMT K 06pa30BaHMK) CJIMTblX MPHK. 

AHTMCMbicnoBan MoneKyna, Hai;eneHHafl Ha 
bcr-abl conneHeHMe mPHK, KaK noKa3aHO, 

CHM>KaeT CnOC06HOCTb KpOBeTBOpHblX KTieTOK, 

oTo6paHHbix y 6onbHbix XMJ1, o6pa30BbiBaTb 

KO/IOHMM. 

reHeTMMeCKMM KOHCTpyKT, KOAHpyKJLLJUM 

aHTHCMbicnoByjo MoneKyny, bboaht bmbctg c 
6ynnBaKanHOM b K/ieTKH nHflUBMAyyMa, 
CTpaAaK5ii;ero XMJ1, ex vivo. 06pa6oTaHHbie 

KJieTKVI 33TeM BHOBb BBOflqT MHflUBMAyyMy. 

ripuMep 57 

TeHHbie KOHCTpyKTbi, npuMeHMMbie b 
(JjapMai^eBTHHecKnx Ha6opax m npenapaTax a^h 
BaKi4MHai4nn ot HBV m era neneHH^, 
KOHCTpynpyraT c BexTopaMM, 

oxapaiaepn30BaHHbiMM b bha© CKeneTOB b 
ripuMepe 46. nna3MHAbi coAepwaT HBV 
CTpyKTypHbie reHbi, b nacTHOCTM reHOB, 
KOAHpytoiAMx HBV noBepxHOCTHbift aHTureH 
n/nnn HBV a htm re h HApa, n/nnn HBV aHweH 
npe^Apa. 

ripuMep 58 

TeHHbie KOHCTpyKTbi, npuMeHMMbie b 
cj3apMaL\eBTMMecKMX Haoopax n npenapaTax Ann 
BaKquHai^MM ot HCV m ero neneHMa, 

KOHCTpyMpyJOT C BeKTOpaMM, 

oxapaiaepn30BaHHbiMvi b BviAe cKeneTa e 
IlpMMepe 46. l"lna3MMAbi coAepwaT HCV 
CTpyiaypHbie reHbi, b sacTHOCTM reHbi, 
KOAnpyfoiMwe HCV 6enoK HApa n/nnn HCV 6enoK 
o6onoHKM. 
npniviep 59 

C03AaK)T reHHblH KOHCTpyKT pREV, 

coAep>KainMH HyKJieoTMAHyio 
nocneAOBaTenbHocTb, koah py ton\y BUM rev b 
KanecTBe eAMHCTBeHHoro qeneBoro 6enKa. 
KoAMpyiomyK) rev nocneAOBaTenbHocTb 
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KnoHMpyjoT b CKeneTe B, onucaHHbiii b ripviMepe 
46, M3 BBC35 (RD CHCTeMe Mhk., MMHHeanonwc, 
MH), coAep)KaiAeH o6nacTb KOAnpoBaHMfl rev M3 
BUM urraMMa HX3B b pUC19. 
TABJ1M14A 1 

CeMeMCTBO nuKopHaBMpycoB. 
Poa 

PMHOBMpyCbi: (MeAHL^MHa) OTBeTCTBeHHbl 

3a «50% 06U4MX npocryAHboc cocroflHHM. 

3TepoBnpycbi: (MeAHUMHa) BKnioHajoT 
nonnoBMpycbi, BMpyc KOKcaKM, sxoBMpycbi m 
aHTepoBupycbi MenoBeica, HanpMMep Bnpyc 
renaTMTa A. 

AnTOBupycbi: (BeTepMHapMfl) BKmonaraT 
Bnpycw flmypa. 

UeneBbie aHTureHbi: VP1, VP2, VP3, VP4, 
VPG. 

CeMeficTBO Kanbi^nBupycoB. 
Poa 

Bnpycbi Tpynnbi Norwalk: (MeAni^MHa) Bnpycw 

ABJlfllOTCfl BaJKHbIMM B036yAHTenflMH 

3nnABMHMecKoro racTpo3HTepMTa. 
CeMefiCTBO ToraBMpycoB. 
Poa 

Anbc^aBupycbi: (MeAHM^Ha n BeTepviHapkia) 
npMMepbi BK/iioMaioT BMpyc npe>KAeBpeMeHHoro 
CTapeHMfl, BMpyc Pocc-PMBep, BMpyc BOCTOMHoro 
m 3anaAHoro 3Hi;e4)anMTa nomaAeM. 

PeoBMpyc: (MeAHi^MHa) BMpyc KpacHyxM. 

CeMeMCTBO 4)naBMpycoB. 

npMMepw BKnraHaioT: (MeAMi^MHa) BMpyc 
AeHre, wenTOM nMXOpaAKM, flnoHCKoro 
SHi^ecjDanMTa, SHL^ec^a^MTa CeHT-JlyMC m 
Knemesoro 3Hi^ecf)ajiMTa. 

BMpyc renaTMTa C: (MeAMijMHa) stm BMpycbi 
He o6"beAMHeHbi b ceMeMCTBO ao HacToamero 
BpeiuieHM, ho, KaK nonaraioT, ohm othocatca 
nn6o k ToraBMpycaM, xim6o 4)naBMBMpycaivi. 
HaMOonbiuee cxoactbo c ceMeMCTBOM 
ToraBMpycoB. 

CeMeMCTBO KOpOHaBMpyCOB! 

(MeAML^MHa m BeTepMHapMfl) BMpyc 

MHCj^eKL^MOHHOrO 6pOHXMTa (AOMaiUH«fl nTML^a), 

nepeHOCMMbiM BMpyc racTpoaHTepMTa cBMHeM 
(cbm HbM) , BMpyc reMarm iotm hm py lou^ero 
3Hi4e$anoMMenMTa CBMHeM (cBMHbM), BMpyc 
KoiuaMbero MHC^exqMOHHoro nepMTOHMTa (koujkm), 

KOLUaMMM 6p(OLUHOM KODOHaBMpVC (kOLUKM), 

co6aHMM KopoHa BMpyc (cooaKM). PecnMpaTopHbie 
KopoHaBMpycbi HenoBeKa Bbi3biBatoT %40% 
cnynaeB o6ll^mx npocTyAHbix coctorhm^, Hanp., 
22KE, OCK3. 

npMMenaHMe: KopoHaBMpycbi MoryT Bbi3BaTb 
renaTMT He-A, B MnM C. 

LJeneBbie aHTMreHbi: 

E1 ( Ha3biBaeMbiM TaioKe M MnM MaTpMKCHbiM 
6enKOM; E2, Ha3biBaeMbiM TaioKe S MnM 6enKOM 
lUMnoB; E3, Ha3biBaeMbiM TaioKe HE MnM 
reMarrnK)TMHerrrepo3HbiM rnMKonpoTeMHOM 
(n pM cyTCTByeT He bo Bcex KopoHaBMpycax; N 
MnM HyioieoKancMA. 

CeMeMCTBO paoAOBMpycoB. 

Poa: Be3MnMOBMpyc, nM33aBMpyc (MeAMi^MHa 
m BeTepMHapMfl): oeiueHCTBO. 

UeneBOM aHTMreH: G-npoTeMH, N-npoTeMH. 

CeMeMCTBO 4)MnoBMpycoB. 

Poa 

riapaMMKCOBMpyc: (MeAMi^MHa m 

BeTepMHapMfl) BMpyc snMAeMMMecKoro napaTMTa, 
BMpyc HbioKacTncKOM 6one3HM (Ba)KHbiM naToreH 
y i^binnfiT). 

Mop6MnnMBMpyc: (MOAMijMHa m BeTepMHapMn) 
Kopb, co6aMbn MyMa. 

llHeBMMHBMpyc: (MeAML^MHa m BeTepMHapMn) 
pecnMpaTOpHblM CMHl^MTMa/lbHblM BMpyc. 
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CewieMCTBo opTOMMKcoBMpycoB (MeflnunHa): 
BMpyc rpunna. 

CeiweficTBo 6yHb*BMpycoB (Bungavirus 
Family). 

PoA 

ByHbflBupyc (weAML^Ha): Kanncf>opHHMCKvivi 
3HL4e<t>anviT, Jlfl Kpocc. 

One6oBMpyc (MepyiupHa): BMpyc nnxopaAKM 

AOJIMHbl Pm<J)T. 

XaHTaBupyc: nypeMana, aBnaramMMcn 
BnpycoM reMaxarviHOBOM (hemahagin) 
nwxopaflKM. 

HawpBupyc (B6TepuHapna): HafipooMMCKafl 
6one3Hb OBei4. 

KpoMe Toro, mhoto HeKnaccvK^ni^npoBaHHbix 
6yHbflBMpycoB. 

CeMeiicTBO apeHOBupycoB. 

(MeAML^ktHa): LCM, BMpyc nnxopaflxn Jlacca. 

CeMeficTBo PeoBupycoB. 

Poa 

PeoBupyc (B03Mo>KHbiM naToreH MenoBeKa). 

PoTaBMpyc: octpwm racTpoaHTepuT y AeTefi. 

Op6wBnpycbi (MeAni^HHa m seTepMHapn«): 
KonopaACKan K/iemeBan nnxopaAKa, neMOM6o 
(nenoBeK), noiuaAMHbiM 3HL^ect>annT, 6o/ie3Hb 
"cMHero «3biKa". 

CeMeMCTBo peTpoBupycoB. 

noAceMewcTBo: OHKOBnpycHoe (BeTepuHapHfl 
m Meflnt^nHa): Bkipyc KowaHbero neMK03a, 
HTLV-1, HTLV-2. 

HeHTkiBMpycHO (MeAHL^Ha n BeiepMHapufl): 

BUM, BMpyC MMMyHOAeCf>MLiMTa KOLUeK p MHC^eKlJMM 
JIOLUaABM, BMpyC aHBMMM. 

CnyMaBMpycHoe, 

CeMeMCTBo nanoBaBMpycoB. 

rioAceMeMCTBa: no/iMOMaBMpycbi (MeAML^iHa): 
BKU m JCU BMpycw. 

rianMnxiOMaBMpyc (MeAMLjMHa): MHome 
BMpycHbie TMnbi, accoi^MMpyeMbie c paKOM mjim 
3noKaHecTBeHHbiM pa3BMTMGM nannnnoMbi. 

AA©HOBMpyc (MBAMi^MHa): Hanp. : AD7, ARD, 
A.B. - Bbi3biBatoT pecnMpaTopHbie 3a6oneBaHMH, 
HeKOTopbie aAeHOBMpycbi, HanpMMep, 275 

Bbl3bIBafOT SHTepMT. 

CeMeMCTBo napBOBMpycoB (BGTepMHapM^): 
KouiaHMM napBOBMpyc, Bbi3biBaeT smepuT y 

KOLUeK; KOLUaMMM BMpyC naHJieMKODGHMM KOLUeK; 

co6aHMM napBOBMpyc; napBOBMpyc CBMHeM. 

CeMeMCTBo repnecBMpycoB. 

rioAceMeMCTBo: anbcfarepnecBMpMAHoe. 

Poa: CMMnneKCBMpyc (MeAMijMHa); HSVI, 
HSVII; BapML4ennoBMpyc (MeAMUMHa m 
BeTepMHapMfl): nceBAo6eiueHCTBO - BeTpaHaa 
ocna. 

rioAceMeMCTBo: 6eTarepnecBMpMAHoe. 

Poa: L\MTOMeranoBMpyc; HCMV; 

MypaMeranoBMpyc. 

rioAceMeMCTBo: raMMarepnecBMpMAHoe. 

Poa: (MeAML^MHa) nMMcJjoKpMHTOBMpyc; BSE 
(6ypKMrr nMMc(x>); paAMHOBMpyc. 

CeMeMCTBo noKCBMpyca. 

rioAceMeMCTBo: xopAonoKCBMpMAHoe 
(MeAMi^MHa m BeTepMHapMfl) 

Poa BapMona (HaTypanbHaa ocna), BaxqMHM^ 
(KopoBbn ocna); napanoKCBMpyc (BeTepMHapMn); 
ayMnoKCBMpyc (BeTepMHapMfl); KanpMnoKCBMpyc; 
nenopMnoKCBMpyc, cyMnoKCBMpyc. 

riOACeMeMCTBO: SHTeMOnOKCBMpMAHOe. 

CeMeMCTBo renaAHeBMpyca: BMpyc renaTMTa 

B. 

HeK/iaccMcjDMi^MpoBaH: BMpyc renaTMTa 
Ae/ibTa. 

TABJ1H14A 2 

BaKTepMa/ibHbie naToreHbi 

flaToreHHbie rpaMnonowMTenbHbie kokkm 



BKnionafOT: nHBMOKOKK, CTa^wnoKOKK, 
cTpenTOKOKK. naToreHHbie rpaMOTpMijaTenbHbie 

KOKKM BKTIfOMaiOT: MeHMHTOKOKK M rOHOKOKK. 

naToreHHbie SHTepMMecKM e 
rpaMOTpMqaTenbHbie 6aL^Mnnbi BKnKwaiOT: 
5 3HTepo6aiaepMM t nceBAOMOHaAbi, 

a L\M H6T06a KT6 pM M M 3MKeHen/1bi, M6nM0MA03a, 

ca/ibMOHennbi, wMrejino3a, reMocfcMHMM, 
LuaHKpOMfla, 6pyi4enno3a, TynepeMMM, MepcMHMM 
(nacTeypenna), cTpenrooaLiMnna 

10 MOHM^MCtXJpMMC, CnMpMnna, HMCTepM03Hbie 

mo ho 14 m to re h bi , 3pM3MnenoTpMKCHbte py3MonaTbi, 

AMCt>TepMM, XOnepbl, CM6mDCKOM R3Bbl, 

A0H0BaH03a (naxoBOM rpaHynoMbt) m 
6apTeHenno3a. 

naToreHHbie aHa3po6Hbie 6ataepMM 
15 BKntoHaioT: CTon6HflKa, 6oTynM3Ma, ApyrMe 
K/iocTpMAMM, Ty6epKyne3a, npoKa3bi m APyrwe 
MMKpo6axTepMM . naToreHHbie cnMpoxeTHbie 
3a6oneBaHMfl BKnioHaKDT: cm4)mjimc, 
TpenoHeMaT03, TponMHecKyio rpaHyjieMy, nMHTy, 
SHAeMMMecKMM cm^mhmc m nenTocnMpo3. flpyn/ie 

20 MHCjDeKl^MM, B036yAMTe/l«MM KOTOpblX HBHHIOTCfl 

BbicuiMe naToreHHbie 6aiaepMM m naToreHHbie 

rpw6KM p BK/1K)HaK)T: 3KTMH0MMK03, HOKapAMOS, 
KpMnTOKOKK03, 6naCTOMMK03, rMCT0nna3MO3, 
MyKOpMMKOS, CnODOTpMX03, napaKOKqMAMOMyK03, 

neTpMejuiMAM03, Topynonco3, MMi^eTOMy, 

25 XDOM0MMKO3 M A©PMaTOO>MT03. 

PMKKGTCM03Hbie MH^eKI^MM BICniOHaiOT 
PMKK6TCM03. 

npMMepbl MMKOn/ia3MMMeCKMX M 

xnaMMAManbHbix mh^klimm BKntonatoT: 

3Q MMKOnJiaSMMHeCKOM nHeBMOHMM, BeHepMHeCKOM 

nMM<t>orpaHynoMbi, ncMT3K03 m nepMHaTanbHbie 
xnaMMAManbHbie MH^jeicqMM. 
naToreHHbie syKapMOTbi 
naToreHHbie npocTeftwue m renbMMHTbi m 
co3flaBaeMbie mmm MHC^eKMMM BKnionaiOT: 
35 aMe6M03, MannpMio, neMLUMaHM03, 

TpMnaHOCOM03, TOKCOnna3M03, 

nHeBMOL^MCTM3HblM KapMH©3, 6e6M3M03, 

|-MapAMa3, TpMXMH03, $MnapM03, LUMCTOCOM03, 
HBMaTOAbl, TpeMaTOAbl MHM TpeMaTOflbl M 

i^ecTOAHbie (neHTOHHbie nepBM) mhcJx^kumm. 
40 nEPEMEHb nOCJlEAOBATE^bHOCTEl?! 
(2) MHctxopMauMfl fxm nOC^Efl. N 1: 

(1) XapaKTepMCTMKM nocneAOBaTexibHOCTM 

(A) A^MHa:; 32 napbi ocHOBaHMM 

(B) TMn: HyK/ieMHOBaa KMcnoTa 

(C) MMCJIO HMTeM! ©AHa 

45 (D) Tononomp: nMHeMHan 

(II) TMn MoneKyjibi: flHK 

(IX) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 1: 

AGGCGTCTCG AGACAGAGGA 
50 GAGCAAGAAA TG 

(2) HHcJxjpMauMfl A^f nOCJIEfl- N 2: 

(I) XapaKTepMCTMKM nocneAOBaTenbHocTM 

(A) flrwHa: 30 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) MMCHO HMTeMI OAHa 

55 (D) Tononomn: nMHeMHan 

(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOC/lEfl. N 2: 

TTTCCCTCTA GATAAGCCAT 
CCAATCACAC 
60 (2) HH<topMaLjMH a^« nOCJIEfl. N 3: 

(I) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 29 nap ochobshmm 

(B) Tnn: HyicneMHOBa« KMcnoTa 

(C) MMcno hmtom: OAHa 

(D) Tononomfl: nMHeMHaji 

(II) TMn MoneKynw: flHK 
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(XI) OnMcaHne noc/ieflOBaienbHocTn: 
nOCJIEfl. N 3: 

GAAGGATCCA TGAAAAAATA TTTATTGGG 
(2) OnncaHne una nOCJIEfl. N 4: 

(1) XapaKTepucTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 30 nap ocHOBaHMM 

(B) Tun: HywieMHOBafl KMcnoTa 

(C) Mucno HMTefi: oflHa 

(D) Tononorwn: nnHePiHan 
(II) Tnn MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHocTM: 
nOCJIEfl. N 4: 

ACTGTCGACT TATTTTAAAG CGTTTTTAAG 

(2) MHc(x>pMaL4Hfl ana nOCJIEfl. N 5: 

(1) XapaKTepucTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 30 nap ocHOBaHMM 

(B) Tun: HyioieMHOBafl KvtcnoTa 

(C) Mucno HHTefi: OAHa 

(D) Tono/iornfl: nMHeMHaa 
(II) Tun MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHocTM: 
nOCJIEfl. N 5: 

GCCAGTTTTG GATCCTTAAA 
AAAGGCTTGG 

(2) MH4»pMai4n« aha nOCJIEfl. N 6: 

(1) XapaKTepucTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 27 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) Mmcho HMTeCi: OAHa 

(D) TononorMfl: nMHeMHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 6: 

TTGTGAGGGA CAGAATTCCA ATCAGGG 

(2) HHctxapMaijMfl aha nOCJIEfl. N 7: 

(1) XapaKTepMCTMKM nocneAOBaienbHocTM: 

(A) flnMHa: 24 napw ocHOBaHMM 

(B) TMn: HyiaieMHOBaa KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononorvifl: nMHeMHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 7: 

CAGTGATATC CCGGGAGACT CCTC 

(2) HHCj)opMaMMfl a™ nOCJIEfl. N 8: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 25 nap ocHOBaHMM 

(B) TMn: HyuneMHOBafl KMcnoTa 

(C) HMcno HMTeCi: oflHa 

(D) Tononomfl: nMHefiHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 8: 

GAATAGAAGA ACTCCTCTAG AATTC 

(2) HHCf)opMai^M« ah« nOCJIEfl. N 9: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 27 nap ocHOBaHMM 

(B) TMn: HywieMHOBafl KMC/iOTa 

(C) MMcno HMTeCi: OAHa 

(D) Tononorvifl: nMHeMHafl 
(II) TMn MoneKynw: flHK 

(XI ) OnMcaHMe nocneAOBaTenbHocTM : 
nOCJIEfl. N 9: 

GCCTTAGGCG GATCCTATGG CAGGAAG 

(2) MH(t>opMaLjMa aha nOCJIEfl. N 10: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 24 napbi ocHOBaHMM 

(B) TMn: HyKneMHOBan KMcnoTa 

(C) MMcno HMTeM: OAHa 

(D) Tononorvifl: nMHetfHafl 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 10: 

TAAGATGGGT GGCCATGGTG AATT 

(2) MHO>opMai^Mfl a^« nOCJIEfl. N 11: 
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(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 22 aMMHOKMcnoTbi 

(B) TMn: aMMHOKMcnoTa 
(D) Tononorvifl: nMHeMHafl 
(II) TMn MoneKynw: nerrrMA 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 11: 

X3o Aov Tqp Apr A3u Apr He Apr lie Tlw Apr T19 Ipo F13 Apr 

Aid iqc di top lie raa a3o 

(2) HHc}x)pMai4Mfl Ann nOCJIEfl. N 12: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 25 aMMHOKMcnoT 

(B) TMn: aMMHOKMcnoTa 
(D) TononorMn: nMHeMHafl 
(II) TMn MoneKynw: nenTMA 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 12: 

TQp Aov A3u Apr A3o Apr He Hm He TIv Apr H3 Ipo I"M Apr 
Aid Iqc T6p Tijp Tqp A3o Aov Ik Ik X3o 

(2) MH4»pMauMfl aha nOCJIEfl. N 13: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 27 aMMHOKMcnoT 

(B) TMn: aMMHOKMcnoTa 
(D) TononorMn: nMHeMHafl 
(II) TMn MoneKynw: nenTMA 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 13: 

X3o Apr He A3o Tiv loc He Aov Met Tpa Tlv TXv dl H3 A3o 
Aid Mcr Tqp Aid Ipo Ipo He Zcp F13 lie Apr X3o 

(2) MHcJxjpMai^Mfl A^fl nOCJIEfl. N 14: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 25 aMMHOKMcnoT 

(B) TMn: aMMHOKMcnoTa 
(D) Tonononin: nMHefiHaa 
(II) TMn MoneKynw: nenTMA 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 14: 

Apr lie Acu Aid dl riu Apr T3p lie A3o Aon TUv TXv Aeu Aev 

ria lie ipo ris xao Sep na Aao agw lie xao 

(2) HHC})opMauMfl Aiifl nOCJIEfl. N 15: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 27 nap ochob3hmm 

(B) TMn: HyicneMHOBafl KMcnoTa 

(C) HMcno hmtom: OAHa 

(D) Tonononifl: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOC^Efl. N 15: 

TTGTTTAACT TTTGATCGAT CCATTCC 

(2) HHcfcopMaLiMji An« nOCJIEfl. N 16: 

(1) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 21 napa ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononorvm: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 16: 

GATTTGTATC GATGATCTGA C 

(2) HH0opMaHMfl Ann nOCJIEfl. N 17: 

(I) XapaKTepMCTMKM nocneAOBaTenbHocTM: 

(A) flnMHa: 25 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) HMcno HMTe«: OAHa 

(D) Tononorvifl: nMHe^Han 

(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHocTM: 
nOCJIEfl. N 17: 

TGTAGTAGCA AAAGAAATAG TTAAG 
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(2) l/lHcJwpMaLjMfl Ann nOCJIEfl. N 18: 

(1) XapaKTepucrnKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 25 nap ocHOBaHMfi 

(B) Tun: HyKnenHOBas? KMcnoTa 

(C) Hwcno Hvnefr. oflHa 

(D) Tononorn»: nnHeMHan 
(II) Tun MoneKynw: flHK 

(XI) OnvtcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 18: 

AATTCTTAAC TATTTCTTTT GCTAC 

(2) HHctwpMai^Mfl Ana nOCJIEfl. N 19: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 40 nap ocHOBaHMM 

(B) Tun: HyuneMHOBafl KMcnoTa 

(C) HMcno HMTeM: oAHa 

(D) Tononorwa: nMHetfHaa 
(II) Tun MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 19: 

ATTTGTCGAC TGGTTTCAGC 
CTGCCATGGC AGGAAGAAGC 

(2) V\H$opMauy\9\ fln« nOCJIEfl. N 20: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 29 nap ocHOBaHMM 

(B) TMn: HyuneMHOBaa KMcnoTa 

(C) HMcno HMTeti: OAHa 

(D) TononorMa: nMHefiHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAQBaTenbHOCTM: 
nOCJIEfl. N 20: 

ACGACGCGTA TTCTTTAGCT CCTGACTCC 

(2) HHC{)opMai4Mfl Ann nOCJIEfl, N 21: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 24 napu ochobshmm 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononorvm: nMHefiHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N21: 

GCTGACGGTA GCGGCCGCAC AATT 

(2) HHc{)opMai4Mji Ann nOCJIEfl. N 22: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 22 napbi ocHOBaHMM 

(B) TMn: HyioieMHOBafl KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononorvifl: nMHefiHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 22: 

GTATTAAGCG GCCGCAATTG TT 

(2) HH0opMaL(Mfl Anfl nOCJIEfl. N 23: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 78 nap ochob3hmm 

(B) TMn: HyioieMHOBafl KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononorvm: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 23: 

AAAAAGCTTC GCGGATCCGC 
GTTGCGGCCG CAACCGGTCA 
CCGGCGACGC GTCGGTCGAC 
CGGTCATGGC TGGGCCCC 

(2) MHCfeopMaijMfl Ann nOCJIEfl. N 24: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 
(A) flnMHa: 29 nap ocHOBaHMM 

(8) TMn: HyioieMHOBafl KMcnoTa 

(C) HMcno HMTeM: oflHa 

(D) Tononorvm: nMHeflHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCflEfl. N 24: 

CCCAGCTTA GACATGATAA GATACATTG 

(2) l/lHc})opMaLiMfl Ann nOCJIEfl. N 25: 
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(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 22 napw ochobshmm 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) MMcno HMTefi : OAHa 

(D) Tononorvw: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 25: 

CTAGCAGCTG GATCCCAGCT TC 

(2) i/lHcf)opMaLjMa An* nOCJIEfl. N 26: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 24 napw ochob3hmm 

(B) TMn: nyicneMHOBafl KMcnoTa 

(C) MMcno HMTeft: OAHa 

(D) Tononorvifl: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 26: 

GGATTTCTGG GGATCCAAGC TAGT 

(2) HHCfeopMaijMH An« nOCJIEfl. N 27: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 31 napa ocHOBaHMM 

(B) TMn: HyKneMHOBan KMcnoTa 

(C) HMcno HMTeM: oflHa 

(D) Tononomn: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 27: 

TATAGGATCC GCGCAATGAA 
AGACCCCACC T 

(2) MHctrapMai^Mfl Ana nOCJIEfl. N 28: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 31 napa ocHOBaHMM 

(B) TMn: HyioieMHOBafl KMcnoTa 

(C) MMcno HMTeM: oflHa 

(D) Tononorvifl: nMHeMHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 28: 

ATATGGATCC GCAATGAAAG 
ACCCCCGCTG A 

(2) HHcfcopMaiiM* Ana nOCJIEfl. N 29: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 30 nap ocHOBaHMM 

(B) TMn: HyioieMHOBafl KMcnoTa 

(C) HMcno HMTeW: OAHa 

(D) TonononiR: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 29: 

TAAAGCGGCC GCTCCTATGG 
CAGGAAGACG 

(2) HH0opMaLiMfi A^fl nOCJIEfl. N 30: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 34 napw ocHOBaHMM 

(B) TMn: HyKneMHOBan KMcnoTa 

(C) MMcno HMTeM: OAHa 

(D) Tononomfi: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 30: 

ATTACGCGTC TTATGCTTCT 
AGCCAGGCAC AATG 

(2) MHO>opMaqMfl f\nn nOCJIEfl. N 31: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 40 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) HMcno hmtom: OAHa 

(D) Tononomn: nMHeMHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 31: 

ATTACGCGTT TATTACAGAA 
TGGAAAACAG ATGGCAGGTG 

(2) HHO^opMai^Mfl Ann nOCJIEfl. N 32: 
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(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa; 32 napw ocHOBaHMM 

(B) Twn: HyuneMHOBafl KMcnoTa 

(C) Hmcjio HMTeM: OAHa 

(D) Tono/iorna: nnHefiHa« 
(II) Tun MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJlEfl. N 32: 

ATTACGCGTT ATTGCAGAAT TCTTATTATG 

GC 

(2) HHctwpMaL^Mfl flnfl nOCJIEfl. N 33: 

(1) XapaKTepucTMKM nocneflOBaTe/ibHOCTW 

(A) flnMHa: 38 nap ocHOBaHUM 

(B) Tun: HyioienHOBafl KMcnoTa 

(C) Hmctio Hmefi: OAHa 

(D) Tononorvifl: riMHeMHafl 
(II) Tun MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEA. N 33: 

GAGGCTTGGA GAGGATTATA 
GAAGTACTGC AAGAGCTG 

(2) MH$opMai4Mfl Ann nOCJIEfl. N 34: 

(1) XapaiaepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 39 nap ocHOBaHMM 

(B) Tun: HyioieMHOBafl KMcnoTa 

(C) Mucno hmtom: OAHa 

(D) Tononomfl: nnHefiHaa 
(II) Tun MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 34: 

GAATCCTCTC CAAGCCTCAG 
CTACTGCTAT AGCTGTGGC 

(2) LtHCj)opMai4Hfl Ann nOCJIEfl. N 35: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 39 nap ocHOBaHMM 

(B) Tun: HyKnenHOBafl KMcnoTa 

(C) Hucno HMTeii: oflHa 

(D) Tonononifl: nnHePiHafl 
(II) Tun MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 35: 

AAAAATAAAG CGGCCGCTCC 
TATGGCAGGA AGAGAAGCG 

(2) MH0opMaL\Mfl Ann nOCJIEfl. N 36: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 39 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaw KMcnoTa 

(C) MMcno HMTeM: oflHa 

(D) Tonononifl: nMHeMHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 36: 

AAAAAATTAC GCGTCTTATG 
CTTCTAGCCA GGCACAATG 

(2) HHcfcopMaLjMSi Ana nOCJIEfl. N 37: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 31 napa ocHOBaHMfi 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononomfl: nnHeMHafl 
(II) TMn MoneKynw: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 37: 

CCCAAGCTTG GGAATGCTCT 
GCCAGTGTTA C 

(2) HH^opMaL^Mfl a^« nOCJIEfl. N 38: 

(I) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) fl/iMHa: 36 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMC/ioTa 

(C) HMcno HMTefl: oflHa 

(D) Tononorvm: nMHeMHan 

(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM : 
nOCJIEfl. N 38: 

GGGGGCCGGA AGGGCACAAT 
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AAAACTGTCT GCTTAC 

(2) klHcJwpMauMfl Ana nOCJIEfl. N 39: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 33 napw ochob3Hmm 

(B) TMn: HyKneMHOBafl KMcnoTa 

(C) MMcno HMTeM: OAHa 

(D) TononorMfl: nMHeflHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 39: 

CCTGATTCAG GTGAAAATAT 
TGTTGATGCG CTG 

(2) MH0opMaL^ifl nOCflEfl. N 40: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 1 1 1 nap ocHOBaHMM 

(B) TMn: HyKneMHOBan KMcnoTa 

(C) MMcno HMTeM: OAHa 

(D) Tononoma: nMHefiHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 40: 

AACATCAATA CAACCTATTA ATTTCCCCTC 
GTCAAAAATA AGGTTATCAA GTGAGAAATC 
ACCATCAGTG ACGACTGAAT CCGGTGAGAA 
TGGCAAAAGT TTATGCATTT C 

(2) MH(t)opMai4Mfl Ann nOCJIEfl. N 41: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 55 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 

(C) MMcno HMTeM: OAHa 

(D) Tononorvw: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N41: 

CTAGCTCGGG GATCCGCGTT 
GCGGCCGCAA AAAGTCGACG 
GGCGACGCGT AAAAA 

(2) klH(J>opMai4Mfl A^fl nOCJIEfl. N 42: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 55 nap ocHOBaHMM 

(B) TMn: HyicneMHOBafl KMcnoTa 

(C) MMcno HMTeM: OAHa 

(D) Tononon/ia: nMHeMHaa 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 42: 

GATCTTTTTA CGCGTCGCCC 
GTCGACTTTT TGCGGCCGCA ACGCGGATCC 
CCGCG 

(2) HHC^opMaijMfl a^i« nOCJIEfl. N 43: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 48 nap ocHOBaHMM 

(B) TMn: HytoieMHOBaa KMcnoTa 

(C) HMcno HMTen: OAHa 

(D) TononorMn: nMHeMHan 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 43: 

ATGTCGACTG GTTTCAGCCT 
GCCATGGCAG GAAGAAGC 

(2) HH<£opMaL4Mfl a^i« nOCJIEfl. N 44: 

(1) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 35 nap ocHOBaHMM 

(B) TMn: HyK/ieMHOBan KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononomfl: nMHetiHafl 
(II) TMn MoneKynw: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 44: 

CCCCACGACG CGTCTATTCT 
TTAGCTCCTG ACTCC 

(2) HHcJ)opMauMfl Ana nOCJIEfl. N 45: 

(I) XapaKTepMCTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 35 nap ocHOBaHMM 

(B) TMn: HyKneMHOBaa KMcnoTa 
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(C) Mucno Hurevi: oflHa 

(D) Tonojiorwfl: nMHeiwafl 
(II) Tun MoneKy/iw: flHK 

(XI) OnvicaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 45: 

TTTGCGGCCG CGTAAGTGGA 
GAGAGATGGT GCGAG 

(2) MHC})opMaLikifl /via nOCJIEfl. N 46: 

(1) XapaKTepucTHKM nocneAOBaTenbHOCTM 

(A) flnnHa: 21 napa ocHOBaHnw 

(B) Tun: HyioieMHOBafl KMcnoTa 

(C) Mucno HMTew: OAHa 

(D) Tononon/m: nnHeMHan 
(II) Tun MoneKynbi: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 46: 

CTGGTGGGGC TGTTGGCTCT G 

(2) MHcfcopMaqufl aha nOC/lEfl. N 47: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 80 nap ocnoBaHMM 

(B) Tun: HyKnenHOBaa Kvic/iOTa 

(C) Hucno HmeCi: OAHa 

(D) TononorMa: nMHeMHaa 
(II) Tun MoneKynbi: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 47: 

AATTTAATAA GTAAGTAAGT GTCATATGTT 
TGTTTGAATT CTGCAACAAC TGCTGTTTAT 
CCATTTTCAG AATTGGGTG 

(2) HHqbopMaLjM* aha nOCriEfl. N 48: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnnHa: 80 nap ocHOBaHMM 

(B) Tun: HyKnenHOBa« KMcnoTa 

(C) Mucno HMTew: OAHa 

(D) Tononomfl: nnHeMHaa 
(II) Tun MoneKynbi: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 48: 

TCGACACCCA ATTCTGAAAA 
TGGATAAACA GCACTTGTTG CAGAATTCAA 
ACAAACATAT GACACTTACT TACTTATTA 

(2) MHcJ>opMaLina Ana nOCJIEfl. N 49: 

(1) XapaKTepucTMKM nocneAOBaTeribHOCTM: 

(A) flnMHa: 41 napa ochob3hhvi 

(B) Tun: HyKneMHOBaj? KMcnoTa 

(C) Hucno Hmefi: OAHa 

(D) Tononomfl: nnHeMHan 
(II) Tun MoneKynbi: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 49: 

GGGGTTTTTG GGCATATGTA 
TGAGGGACAA TTGGAGAAGT G 

(2) MHCpopMai^nfl a/i« nOCJIEfl. N 50 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnnHa: 70 nap ocHOBaHMM 

(B) Tun: HyioieMHOBafl KMcnoTa 

(C) Hucno HMTefl: OAHa 

(D) Tononorvm: nuneCiHafl 
(II) Tun MoneKynbi: flHK 

(XI) OnucaHne nocneAOBaTenbHOCTM: 
nOCJIEfl. N 50: 

AAGCTTGTGG AATTCTTAAT 
TTCTCTGTCC GGGGTTTTTG GGCATATGTA 
TGAGGGACAT TGGAGAAGTG 

(2) MHC^opMamifl Ann nOCJIEfl. N 51: 

(1) XapaKTepucTMKM nocneAOBaTenbHOCTM: 

(A) flnnHa: 29 nap ocHOBaHMM 

(B) TMn: HyKneMHOBan KMcnoTa 

(C) HMcno HMTeM: OAHa 

(D) Tononorvm: nMHefiHaa 
(II) TMn MoneKynbi: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N51: 

CAGTATCTGG CATGGGTAC 

(2) klH(t>opMaL4Mfl axi» nOCJIEfl. N 52: 
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(I) XapaKTepMCTHKM nocneAOBaTenbHOCTM: 

(A) flnMHa: 29 nap ochob3hmm 

(B) TMn: HyKneMHOBaa wicnoTa 

(C) MMcno HMTeM: oahs 

(D) TononorMfl: nMHeCiHan 

(II) TMn MoneKynbi: flHK 

(XI) OnMcaHMe nocneAOBaTenbHOCTM: 
nOCJIEfl. N 52: 

CCATGCCAGA TACTGGTACfi 

OopMyna n3o6peTeHMfl: 

1. Cnoco6 BBeAeHMfl b icneTKM MHAWBuflyyMa 
reHeTMMecxoro MaTepnana, oTnMHaKnuwMCH TeM, 

MTO OCymeCTBnHIOT KOHTaKTMpOBaHMO KJ16T0K c 

ycMnnTeneM qtyHKLjMM nonMHyicneoTMAa m bboaht 
b KneTKM MoneKynbi HyicneMHOBOM KMcnoTbi, He 
coAep>Kau^eM MacTMLj peTpoBupyca. 

2. Cnoco6 no n.1, oTnuMaioiAMMcn tom, mto 
ycMnMTenb cpyHKqMM nonMHyicneoTMAa 
npeAcraBneH 6ynMBaK3MHOM. 

3. Cnoco6 no n. 1, OTnMHaroiAMMCfl TeM, mto 
MoneKyna HyicneMHOBOM KMcnoTbi BKnranaeT 
HyKneoTMAHyw nocneAOBaTenbHOCTb, 
KOAMpyioinyio 6enoK m onepa6enbHO CB*3aHHyio 
c perynjrropHbiMM noc/ieAOBaTenbHOCTHMM. 

4. Cnoco6 no n. 1, OTnMMawiAMMCfl tom, mto 
MoneKyna HyicneMHOBOM KMcnoTbi BicniOHaeT 
Hy KneoTMA Hyio nocneAOBaTenbHOCTb, 
KOAMpyiomyio 6enoK, b cocTaB KOTOporo bxoamt 
no MeHbtuefi Mepe oamh anMTon, MAeHTMHHbiM 
MnM, no cy^ecTBy, aHanorMMHbiM anMTony 
aHTMreHa, npoTMB KOToporo >KenaTeneH 
MMMyHHbiM OTBeT, npMHeM HyioieoTMAHan 
nocneAOBaTenbHOCTb onepa6enbHO CBH3aHa c 
perynjrropHbiMM nocneAOBaTenbHOCTAMM. 

5. Cnoco6 no n. 1, oTnMMaKjiuMMCfl TeM, mto 
MoneKyna Hy KneM hobom KMcnoTbi BmironaeT 
HyK/ieoTMAHyio nocneAOBaTenbHOCTb, 
KOAMpywmyio 6enoK, b cocTaB KOToporo bxoamt 
no KpaMHePi Mepe oamh anmon, MAeHTMHHbiM 
MnM, no cymecTBy, noAo6HbiM anMTony aHTMreHa 
na Tore Ha. 

6. Cnoco6 no n.5, OTnMHatomnMcn TeM, mto 
ycMnMTenb cJ)yHKL\MM nonMHyicneoTMAa 
npeAcrraBneH 6ynnBaKanHOM. 

7. Cnoco6 no n. 5, OTnMHatoiUMMca TeM, hto 
MoneKyna HyioieM hobom KMcnoTbi npeACTaBneHa 
MoneKynoM flHK. 

8. Cnoco6 no n.5, 0TnMMaK)LL|M Cica TeM, mto 
6enoK npeACTaBneH aHTMreHOM naToreHa MnM 
era 4)parMeHTOM. 

9. Cnoco6 no n. 5, OTnMMaiou4MMC« tom, mto 
MoneKyny HyicneM hobom KMcnoTbi bboa^t 

BHyTpMMblLUeMHO. 

10. Cnoco6 no n.5, OTnMHaKXHMMCfl TeM, mto 
naToreH npeACTaBneH BMpycoM, Bbi6paHHbiM M3 
rpynnbi, BKniOMaiomeM Bnpyc MMMyHOAeq^Mi^MTa 
MenoBeKa (BUM); BMpyc T-KneTOMHoro neMK03a 
MenoBeKa (TRVL), BMpyc rpMnna, BMpyc 
renaTMTa A (HAV), BMpyc renaTMTa B (HBV), 
BMpyc renaTMTa C (HCV), BMpyc nanwnnoMbi 
MenoBeKa (HPV), BMpyc npocToro repneca 1 
(HSV1), BMpyc npocToro repneca 2 (HSV2), 
i^MTaMeranoBMpyc (CMV), BMpyc 
3nujTeMHa-Eappa (NBV), pMHOBMpyc m 
KopoHaBM pyc. 

1 1 . Cnoco6 no n.5, OTnMMaioiAMMCfl TeM, mto 
naToreH npeACTaBneH BUM m MoneKyna 
HyKneMHOBOM KMcnoTbi BKnwMaeT HyKneoTMAHyto 
nocneAOBaTenbHOCTb, KOAMpyioiAyio 6enoK BUM. 

12. Cnoco6 no n.5, oTnMMaiou^MMcn TeM, mto 
naToreH npeACTaBneH BUM m MoneKyna 
HyicneMHOBOM KMcnoTbi BKniOMaeT HyicneoTMAHbie 
nocneAOBaTenbHOCTM, KOAMpywu^Me 6onee 
OAHoro crpyKTypHoro 6enKa BUM. 

13. Cnoco6 no n.5, OTnMMatou^MMcn TeM, mto 
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naToreH npeACTaBneH BUM m MoneKyna 
HyKnenHOBOM KvicnoTbi BKnranaeT HyKneoTMAHbie 
nocneAOBaienbHocTn, KOflnpyioii^Me 6o/iee 
oflHoro perynapHoro 6enKa BUM. 

14. Cnoco6 no n.5, oTnHHaioiuMticfl TeM, hto 
no KpawHefi Mepe MoneKynbi abvx nnn 6onee 
pa3Hbix HyKnenHOBbix kmcjtiot bboaht b pa3Hbie 
K/ieTKM nHAMBHAyyMa, npMHeM pa3Hbie 
HyicnenHOBbfe KMcnoTbi BKntonaioT Ka*Aaa 
HyKneoTMAHwe nocneflOBaTenbHOCTM, 
KOflnpyjomwe oahh mhm 6onee amnreHOB OflHoro 
m Toro we naToreHa. 

15. Cnoco6 no n.5, OTnMHaioinMiicfl tom, mto 
ycunMTe/ib cpyHKi^nM nonMHyKneoTMfla m 
MoneKyny HyKneMHOBOfi KMcnoTbi bboaht 

OAHOBpeMeHHO. 

16. Cnoco6 no n.5, oTnwHaioLUMficfl TeM, mto 
mhambmavvmom HBnaeTca nenoBeK; ycwnwTenb 
ct>yHKi4MM nonnHyKAeoTMAa npeACTaBneH 
6ynnBaKanH0M; naToreH npeACTaBneH BnpycoM 
MMMyHOAe0nL|MTa nenoBeKa; MoneKyna 
HyioieMHOBOM KvicnoTbi npeACTaBneHa flHK v\ 
BicnioMaeT flHK-nocneAOBaTenbHOCTb, 
KOAMpytoi^yio CTpyicrypHbie 6enKM gag w pol BUM 
c neneupew psi, npunew KOAMpyiomafl gag m pot 
AHK-nocneAOBaTenbHOCTb onepa6enbHO 
CBfraaHa c ycvwuTeneM supyca capKOMbi Payca, 
HenocpeACTBeHHo paHHMM npoMOTopoM 
i^MTOMeranoBupyca m ManbiM cumanoM 
nonnaAeHMnnpoBaHM« SV 40 m Heo6fl3aTenbHO 
tomkom Hanana pennnKamin SV 40. 

17. Cnoco6 no n.16, OTnnHaK>mnfica tbm, hto 
fl H K-nocneAosaTe/ibHOCTb AononHMTenbHO 
BK/irosaeT rev-pecnoHAMpyrai^MM aneMem" BUM m 
fXene\jyi\o HHTerpa3bi BUM. 

18. Cnoco6 no n.17, OTnunaioii^MMCfl TeM, hto 
/4HK-nocjieAOBaTenbHOCTb AonoriHMTenbHO 
BKJiK)MaeT cnnafic-aicuenTop BI4M. 

19. Cnoco6 no n. 16, OTjiMnajoiUMMCfl TeM, 
hto flHK-MoneKyna AononHMTenbHO BKnranaeT 
flHK-nocneAOBaTenbHOCTb, KOAupyK>myK) 
nocneAOBaTenbHocTb, AononHMTenbHO 

cofle p>Ka my k> BUM rev, onepa6enbHO CBH3aHHVK) 
c npoMOTopoM SV 40 v\ ManbiM cumanoM 
nonnaAeHMnnpoBaHMfl SV 40 u Heo6fl3aTenbHo c 
tohkom Hanana pennnKau,wn SV 40. 

20. Cnoco6 no n.19, OTnHHaiomHMCfl TeM, hto 
KOAnpyiou^afl rev flHK-nocneAOBaTenbHOCTb 
KOAnpyeT KpoMe Toro vpu BUM m env BUM. 

21. Cnoco6 no n.19, OTnunaioiuMMcn TeM, hto 
flHK-nocneflOBaTenbHocTb, KOAnpyioman gag m 
pol, AononHMTenbHO BKnranaeT 
rev-pecnoHAnpytoLHHM aneMeHT BUM h Aenet^nK) 
nHTerpa3bi BUM. 

22. Cnoco6 no n.21, OTnwnaioinHMCfl TeM, hto 
flHK-nocneAOBaTenbHOCTb, KOAHpyJomaa gag m 
pol, AononHMTenbHO BioitonaeT cnnafic-aKijeKTop 
BUM. 

23. Cnoco6 no n.5, oTnuHajou^nficR TeM, hto 
MHAMBHAyyMOM HBnfleTCfl nenoBeK ycunnTenb 
qbyHKi^MM nonnHyicneoTMAa npeACTaBneH 
6ynnBaKanHOM; naToreH npeACTaBneH BwpycoM 
nMMyHOAeqbML^MTa HenoBeKa; MoneKyna 
HyioienHOBOM KucnoTbi WBnaeTCfl flHK n 
coAep>Kkn flHK-nocneAOBaTenbHOCTb, 
KOAMpyioiAyK) rev-, vpu- m env-6eni<M H1V, 
onepa6enbHO CBH3aHHy»o c ycunnTeneM Bnpyca 
capKOMbi Payca, HenocpeACTBeHHo paHHMM 
npoMOTopoM u,uTOMeranoBMpyca h ManbiM 
cumanoM nonnaAeHnnnpoBaHUfl SV 40 h 
Heo6«3aTenbHo tohkom nanana pennnKai^nn SV 
40. 

24. Cnoco6 no n.5, oTnuHaraiAMMCfl TeM, hto 
MHAMBMAyyMOM ABnaeTca nenoBeK, ycwnnTenb 
cJ)yHKu,MM nonnHyiaieoTMAa npeACTaBneH 
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6ynnBaKaMHOM; naToreH npeACTaBneH BwpycoM 
MMMyHOAeq*)viUMTa nenoseKa, MoneKynbi abvx 
pa3nnHHbix flHK bboaat b pa3Hbie xneTKM 
MHAUBMflyyMa, npuneM MoneKyna oahom H3 
HyKnenHOBbix KucnoT jrenfleTCH flHK h BK/itonaeT 
flHK-nocneAOBaTenbHOCTb, KOAMpywmyra 
cTpyiaypHbie 6enKM gag h pol BUM c ppnenneiA 
psi, npuneM flHK-nocneAOBaTenbHOCTb, 
KOAMpyK)ii^a« gag m pol, onepaoenbHO CB«3aHa c 
ycunnTeneM BMpyca capKOMbi Payca, 
HenocpeACTBeHHo paHHMM npoMOTopoM 
L^HTOMerarioBupyca m ManbiM cumanoM 
nonnaAeHnnMpOBaHMfl SV 40 m Heo6«3aTenbHo c 
tohkom Hanana pennnKaL^MM SV 40, MoneKyna 
Apyrofi HyKneMHOBOM KMcnoTbi «Bn«eTc« flHK m 
BKntonaeT flHK-nocneAOBaTenbHOCTb, 
KOAnpyioiqyK) BHM-6enKvi rev, vpu m env, 
onepa6enbHO cBfl3aHHyio c ycunnTeneM Bkipyca 
capKOMbi Payca, HenocpeACTBeHHo paHHMM 
npoMOTopoM i^MTOMeranoBupyca n ManbiM 
cumanoM nonnaAeHnnnpoBaHvi« SV 40 m 
Heo6fl3aTenbHo c tohkom Hanana pennnKau>iM SV 
40. 

25. Cnoco6 no n.5, OTnuHaKunwiicH TeM, hto 
ocymecTBnaioT BBeAeHue b KneTKH nenoBeKa 
MoneKyn abvx pa3Hbix HyKnenHOBbix KucnoT, npn 
3T0M MoneKyna Ka^qow HyKnenHOBOM KucnoTbi 
BKnionaeT HyKneoTMAHyio nocneAOBaTenbHocTb, 
KOflnpyHDLi^yK) 6enoK, coAepwauji'ift no MeHbLiiew 
Mepe oflHH anuTon, MAeHTUHHbiM nnn, no 
cyu^ecTBy, aHanornHHbiM annTony no MeHbiueM 
Mepe OAHoro aHTMreHa BUM, onepa6enbHO 
CB«3aHHyio c perynflTopHbiMM 
nocneAOBaTenbHocTHMH, npuneM HyicneoTMAHbie 
nocneAOBaTenbHocru cnoco6Hbi 
SKcnpeccMpoBaTbcn b KneTKax, HyiaieoTMAHbie 
nocneAOBaTenbHOCTn Ka^AOM H3 abvx pa3Hbix 
HyKnenHOBbix KucnoT KOAvipyioT pa3nnHHbie 
6enKM, yKa3aHHbie 6enKM MMeioT no MeHbwefi 
Mepe oamh 3niiTon, MAeHTMHHbiM nnn, no 
cyLAecTBy, aHanornHHbiw annTony no MeHbweM 
Mepe OAHoro 6enKa BUM, KOflnpyeMoro reHaMM 
BI/IM, Bbi6paHHbiMH M3 rpynnw, BKmonarau^eii 
gag, pol n env. 

26. Cnoco6 no n.1, OTnMHaiou^nMcw tom, hto 
MoneKyna HyicnennoBOM KucnoTbi BKmonaeT 
HyKneoTMAHVK) nocneAOBaTenbHocTb, 
KOAnpytomyK) ueneBOM 6enoK, coAep>KaLi^Mvi 
annTon, MAeHTMHHbiti nnn, no cymecTBy, 
noAo6Hbivi annTony 6en«a, accoi^nnpoBaHHoro c 
KiieTKaMM, xa pa KTe pn 3y kdlh m m h 3a6oneBaHne. 

27. Cnoco6 no n.26, OTnuHajoiUMMcn TeM, hto 
ycunnTenb 4>yHKi4nn nonnHyicneoTMAa 
npeACTaBneH 6ynnBaKanHOM. 

28. Cnoco6 no n.26, OTnunaioi^MMcn TeM, hto 
3a6oneBaHne xapaKTepn3yeTCH 
rvinepnponMct)epaL^ie^ KneTOK. 

29. Cnoco6 no n.26, OTnunatoiAMMCfl jqm, hto 
3a6oneBaHne RBnfleTcw ayTOMMMyHHbiM 
3a6oneBaHneM. 

30. Cnoco6 no n.26, OTnwHaioinkMCfl TeM, hto 
MoneKyna HytcneHHOBOM KucnoTbi flBnfleTcs 
MonexynoM flHK. 

31. Cnoco6 no n.26, OTnunaioiAHMCfl tbm, hto 
MoneKyny HyxneviHOBOH KMcnoTbi bboaat 

BHVTpMMblUJeHHO. 

32. Cnoco6 no n.26, OTnunarainnMCfl TeM, hto 
MoneKyna HyicnenHOBOM KucnoTbi BKnionaeT 
HyKneoTMAHVK) nocneAOBaTenbHocTb, 
KOflnpyK)LnyKD L;eneBOH 6enoK, Bbi6paHHbiM M3 
rpynnbi, BKnjOHawiAeM 6enKOBbie npoAyKTbi 
OHKoreHOB myb, myc, fyn, ras, sarc, neu m 
trk; 6enKOBbte npoAyKTbi TpaHcnoKai^HOHHoro 
reHa bci/abl; P53; EGRF; Bapna6enbHbie 
o6nacTM aHTMTen, nonyneHHbix c noMou^bio 
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B-KneTOHHbix nMM$OM, m Bapna6e/ibHbie 
o6nacTM T-mieTOHHbix peijenTopoB T-KneTOHHbix 

nMM(})0M. 

33. Cnoco6 no n. 26, OTnuHarau^MMCfl TeM, 
mto 6enoK Bbi6npaK)T vi3 rpynnbt, BicniOHafoineM 
Bapna6enbHbie o6nacTM aHTHTen, VHacTBytoiijMX 
b onocpeflyeMOM B-icneTKaMM ayTOMMMyHHOM 
3aooneBaHHM, m Bapna6enbHbie o6nacTM 
T-KneTOMHbix peL^enTOpOB, ynacTByioLUMx b 
onocpeflyeMOM T-KneTKaMn ayrouMMyHHOM 
3a6oneBaHMM. 

34. Cnoco6 no n.1, OTnMHaraiuMMCfl TeM, mto 
MoneKyna HyxneMHOBOM KvicnoTbi BKnionaeT 
HyKneoTMAHyjo nocneAOBaTenbHOCTb, 
KOflnpyKDii^yra 6enoK, npucyTCTBue KOTOporo 

6yfl6T KOMneHCMpOBaTb OTCyTCTBVJOIHMM, 

Hec$)yHKL^OHanbHbivi mhm hscthmho 

4>yHKmioHanbHbiM 6enoK nnn o6ecneHMBaTb 
TepaneBTMHecKMM 3(p<peKT y HHflHBMflyyMa. 

35. Cnoco6 no n.34, omma\owy\\AC9\ TeM, hto 
ycunnTenb 4>vhkl4mm nonnHyjcneoTMAa 
npeflCTaBneH 6ynnBaKanHOM. 

36. Cnoco6 no n.34, OTnMHaiOLUMMCH TeM, hto 
MoneKyna HyKneMHOBOM KucnoTbi npeflCTaBneHa 
MonexynoM flHK. 

37. Cnoco6 no n.34, OT/wnaiomuticH tom, hto 
MoneKyna HyKneMHOBOM KMcnoTbi bboamtca 

BHyTpHMblLUeH HO. 

38. Cnoco6 no n.34, OTnMHaraiUMMCfl TeM, hto 
MoneKyna HyxneMHOBOM KMcnoTbi BKnionaeT 
HyioieoTMAHyK) nocneflOBaTenbHOCTb, 
KOflnpywinyK) 6enoK, Bbi6paHHbiM M3 rpynnbi, 
cocronu\eti M3 qbepMeHTOB, crpyKTypHbix SenKOB, 

I^MTOKHHOB, nUMC^OKMHOB M tfiaKTODOB pOCTa. 

39. OapManeBTHHecKan KOMno3Mi^nn Ana 
BBefleHMfl reHeTunecKoro MaTepnana, KOTopwM 
KOflMpyeT BMH-6enxM, b xneTM MHflUBUflyyMa, 
coAepwaujafl Monexyny HyKneMHOBOM KucnoTbi, 
npeACTaBneHHyjo MoneKynofi flHK, KOTOpaa 
BKHKjnaeT ^HK-nocneflOBaTe/ibHOCTb, 
KOAHpyioujyK) 6enoK, Heo6«3aTenbHo cBH3aHHyK) 
c perynflTOpHbiMM aneMem-aMM, m ycunnTenb 
QbyHKi^MM nonnHyKneoTMAa. 

40. OapMai^eBTMHecKafl K0Mno3nqn5R no n.39, 
OTnHHawtnaacfl TeM, hto Monexyna HyxneMHOBOM 
KucnoTbi BxmonaeT HyxneoTMAHyto 
nocneAOBaTenbHOCTb, KOflwpy rainy to 6enoK, 
Bbi6paHHbiw m 3 rpynnbi, cocTOHULieM m 6enKOB, 
BKnionaioLi^MX no KpaMHePt Mepe oamh 3nnTon, 
MfleHTMHHbiM Mnn, no cyu^ecTBy, noflo6HbiM 
snMTony amweHa naToreHa; oWikob, 
coflepwainMx arm Ton, MfleHTUHHbiM nnn, no 
cyii4ecTBy, noAo6HbiM annTony 6enKa, 
accoi^MnpoBaHHoro c rvmepnponnc|)epvipyK)u^MMM 
KneTKaMn; 6enKOB, coAepwaujMX annTon, 

MABHTMHHbIM MnM, HO Cyil^eCTBy, nOflo6HblM 

annTony 6enKa, accoLjMMpoBaHHoro c KnoTKaMM , 
xapaKTepn3yK)LHMMH ayroMMMyHHoe 
3a6oneBaHne; 6enK0B, npucyTCTBue KOTOpbix 
6yA©T KOMneHCMpOBaTb oTcyTCTByiomMM 

HeqtyHKLlMOHanbHblM MnM HaCTMHHO 

qbyHKquoHMpywmuM 6enoK y MHflMBHAyyMa; n 
6enxoB, o6ecneHMBaJoii^MX TepaneBTMnecxMM 
300eKT y nHflMBuflyyMa. 

41. OapMai^eBTMHecKan xoMno3MLiMfl no n.39, 
OTnuHawinafica TeM, hto naToreH npeACTasnaeT 
co6om BMpyc, Bbi6paHHbifi M3 rpynnbi, cocTOHmeM 
M3 BMpyca MMMyHOAeqbni4MTa ne/iOBeKa (HIV); 
Bnpyca T-KneTOHHoro neviK03a nenoBeKa (HTLV); 
BMpyca rpunna; Bnpyca renaTUTa A (HAV); 
Bnpyca renaTMTa B (HBV); BMpyca renaTMTa C 
(HCV); BMpyca nannnnoMbi nenoBeKa (HPV); 
Bnpyca npocToro repneca 1 (HSV1); BMpyca 
npocToro repneca 2 (HSV2); i^MTOMeranoBMpyca 
(CMV); BMpyca 3niuTeMHa-Bappa (EBV); 
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pMHOBMpyca m KopoHaBMpyca. 

42. OapMaueBTMHecKan KOMno3ML\Mn no n.39, 
OTnunaiomaacfl TeM, hto MoneKyna Hy kh©m hobom 
KMcnoTbi npeflCTaBn^eT co6om 
flHK-nocneAOBaTenbHOCTb, KOflMpyiou^yK) 
CTpyiaypHbie 6enKM gag m pol BUH c flenei4MeM 
psi, npMneM nocneAOBaTenbHOCTb flHK, 
KOAHpytoujafl gag m pol, onepaoenbHo CB&3aHa c 
ycMfiMTeneM BMpyca capKOMbi Payca, 

HenOCpeACTBeHHO paHHMM nOOMOTOpOM 

L^MTOMeranoBMpyca, ManbiM cumanoM 
nonMaAeHMnMpoBaHMn SV 40 m Heo6«3aTenbHO c 
tohkom Hanana pennMKai4MM SV.40. 

43. OapMaueBTMHecKafi KOMno3Mi4Mfl no n.39, 
OTflMHajoinaacH TeM, hto MoneKyna HyioieMHOBOM 
KMcnoTbi npeACTaBnneT co6om MoneKyny flHK, 
BKHKNafoinyio nocneAOBaTenbHOCTb flHK, 
KOflMpyioinyK) 6enKM rev, vpu m env BUM, 
onepaoenbHo CBn3aHHyio c ycMnMTeneM BMpyca 
capKOMbi Payca, HenocpeACTBeHHo paHHMM 
npOMOTopoM i^MTOMeranoBMpyca, ManbiM 
cMmanoM nonMafleHMnMpoBaHMfl SV 40 m 
Heo6fl3aTenbHO tohkom Hanana pennMKai^MM SV 
40. 

44. OapMaijeBTMHecKafl KOMno3Mi^Mfl no n.39, 
OTnMHatoLijaflCfl tbm, hto ycMnMTenb qbyHKqMM 
noriMHyicneoTMAa npeAcrraBneH 6ynMBai<aMHOM. 

45. OapMaL^eBTMHecxMM Ha6op pj\n bbbabhm^ 
reHOTMHecKoro MaTepMana, KOTopbiM KOflMpyeT 
BMM-6enKM, b icneTKM MHAMBMAyyMa, 
BtcnioHafoii^MM nepBbiM MHOKyn^T, coAepxou^MM 
cpapMai^eBTMHecKM npMeMneMbiM HOCMTenb mhm 
pa36aBMTenb m Monexyny nepBOM HyxneMHOBOM 
KMcnoTbi. BKnioHatoujyK) HyicneoTMAHyjo 
nocneAOBaTenbHOCTb, KOAMpyK>i^yio no MeHbiueM 
Mepe oamh 6enoK BMH, onepa6enbHo CB«3aHHyK) 
c perynnTopHbiMM nocneAOBaTenbHOCTb mm , 
npMneM HyioieMHOBafl nocneAOBaTenbHOCTb 
cnoco6Ha SKcnpeccMpoBaTbcn b K/ieTKax 
nenoBeKa, m btodom MHOKyn^T, coa e p>Ka ll\ m m 
qbapMaqeBTMHecKM npMeMneMbiM HOCMTenb mhm 
pa36aBMTenb m MoneKyny btodom HyKneMHOBOM 
KMcnoTbi, BK/itOHafOinyio HyKneoTMAHyio 
nocneAOBaTenbHOCTb, KOAMpyrau^yKD no MeHbiueM 
Mepe oamh 6enoK BMH, onepa6enbHO CBfl3aHHyto 
c perynflTopHbiMM nocneAOBaTenbHocTAMM, 
npMneM HyicneoTMAHafl nocneAOBaTenbHOCTb 
cnoco6Ha aKcnpeccMDOBaTbcn b KneTKax 
nenoBeKa, npM dtom MoneKyna nepBOM 
HyKneMHOBOM KMcnoTbi HeMAeHTMHHa MoneKyne 

BTOpofi HyKneMHOBOM KMCnOTbl. 

46. OapMai^eBTMHecKMM Ha6op no n.45, 

OTnMHaiOLAMMCn TeM, HTO nepBbiM M BTOpOM 

MHOKynnTbi BioiJOHatoT ycMnMTenb qbyHKqMM 
nonMHyicneoTMAa MnM TpeTMM MHOKynjiT, 
coAep^ai^MM ycMnMTenb q^yHKL^MM 

nonMHyiaieoTMAa. 

47. OapMaueBTMHecKMM Ha6op no n.45, 
OTnMHawiAMMCfl TeM, hto MoneKyna nepBOM 
HyKneMHOBOM KMcnoTbi m MoneKyna btopom 
HyxneMHOBOM KMcnoTbi BMecTe KOAMpyraT 6enKM 
gag, pol m env BUM. 

48. <t>apMai^eBTMHecKMM Ha6op no n.45, 
oTnMHaraiMMMCfl tbm, hto BioiioHaeT nepBbiM 
MHOKyn^T, coAep>KainMM nepByra 
4>apMai4eBTMHecKyK> KOMnosMi^MK), BKntoHatou^yra 
Monexyny flHK, KOTopaa coa©P>kmt 
nocneAOBaTenbHOCTb flHK, KOAMpytou^yra 
CTpyiaypHbie 6enKM gag m pol BMH c Aenei^MeM 
psi, npMneM ynoMWHyTafl nocneAOBaTenbHOCTb, 
KOAMpyioLAafl gag m pol, onepa6enbHO CBfl3ana c 
ycMnMeM BMpyca capKOMbi Payca, 
HenocpeACTBeHHO paHHMM npOMOTopoM 
i^MTOMeranoBMpyca, ManbiM CMmanoM 
nonMaABHMHMpoBaHMn SV 40 m Heo6fl3aTenbHO c 
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tomkom Havana pennnKai^nn SV 40, m btodow 
MHOKy/wT, coflep>KaunnM BTopyio 
c£apMaueBTMHecKyio KOMno3Hi^»o, BK/iranaiomyK) 
MoneKyny AHK, KOTopan coflep>KMT 
nocneflOBaienbHOCTb flHK, KOAMpywmyK) 6enKW 
rev, vpu m env BUM, onepa6e/ibHO cB«3aHHy»o c 
ycunmejieM Bnpyca capKOMbi Payca, 



Hen0CpeflCTB6HH0 paHHMM npOMOTOpOM 

i4MTOMeranoBMpyca, MaribiM cumanoM 
nonnaAeHnnnpoBaHun SV 40 n Heo6fl3aTeribHO c 
tomkom Hanana pennnKamin SV 40. 
ripnopnTeTbi no nyHicTawi: 
26.01.1993 no nn.2, 17, 44, 45 h 48; 
11.03.1993 no nn.6, 18 - 25 h 27. 
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